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Abstract 
There is a growing public health concern over the effects that sedentary 
lifestyles are having on the health of young people, particularly in relation to 
overweight and obesity. This thesis presents five studies which examine the 
prevalence, incidence and determinants of sedentary behaviour among youth. The 
rationale for each study derives from a framework of behavioural. epidemiology 
applied to physical activity and health. Study I presents four systematic reviews of 
literature. The first review presents a descriptive epidemiology of youth sedentary 
behaviour. 'Me second review presents a summary of empirical correlates of 
television viewing, the most prevalent sedentary behaviour among young people. 
'Me third and fourth reviews present quantitative syntheses of empirical relationships 
between television viewing and body composition (review 3) and sedentary behaviour 
and physical activity (review 4). Study 2 examines the prevalence and 
interrelationships among different sedentary behaviours and physical activity in a 
cross-national (USA & UK) sample of 2,494 youth ages 11-15. Study 3 uses a 
qualitative strategy to generate a grounded framework from which to understand the 
choices young people make about how to spend their free-time. Study 4 adopts a 
micro-behavioural approach for understanding the incidence and temporal patterning 
of sedentary behaviour among 162 adolescents (age 13-16). Study 5 presents an 
evaluation of a behaviour change theory useful for increasing levels of physical 
activity and reducing sedentary behaviour. Sedentary behaviour and physical activity 
do not appear to be two sides of the same coin and appear to have different sets of 
determinants. This is an important finding because efforts to increase levels of 
physical activity may not reduce levels of sedentary behaviour. While television 
viewing, video games and computer use are consistent referents in the academic and 
media panic surrounding youth inactivity, it is unlikely that these behaviours play a 
substantial role in epidemiologic trends of adolescent overweight and obesity. 
Further study should attempt to examine how contemporary lifestyles contribute to 
the growing prevalence of overweight and obesity among adolescents. 
For Lesley, my corner piece. 
Acknowledgments 
To Stuart Biddle, my supervisor and fiiend. It is a mark of your supervision that you 
nurtured our differences. Now, if you dip those toes in all things ecological, I 
promise to try and understand Self Determination Theory. 
To Jim Sallis, Thom McKenzie, Marianne Wildey, Terry Conway and Marilyn 
Johnson, all at San Diego State University. This thesis began at Alvarado Court 
where you each gave me a substantial leg-up on the research ladder. I hope I have 
done justice to your mentoring. 
To Trish Gorely. For combining supervision and empathy. Very clever. 
To my best mate and fellow PhD student, Mark Falcous. Your sociological insight is 
legendary. If only I understood it. GFI! 
To the chippers: Dave Bailey, lain Roche and Bob Smith. Yes, at last: "this time 
lads. " 
To Guy Faulkner for insisting that I not spend too much time on this. 
To Viv, Andy, Joe and Heather for your continued financial and emotional support. 
I know I'm 3 1.1 know I'm still a student. Thank you for not being too concerned. 
But especially 
To Lesley Paterson. 
For changing my priorities. 
iii 
Table of Contents 
Page 
Abstract i 
Dedication 
Acknowledgements 
Table of contents iv 
List of Tables A 
List of Figures viii 
Chapter I Introduction 1 
Chapter 2 Study 1: Four systematic reviews of literature 6 
2.1 Systematic Review 1: A descriptive epidemiology of 
youth sedentary behaviour 6 
2.2 Systematic Review 2: Correlates of television viewing 
among youth 15 
2.3 An introduction to systematic Reviews 3 and 4. 23 
2.4 Systematic Review 3: The relationship between 
television viewing and body composition among youth 25 
2.5 Systematic Review 4: The relationship between 
sedentary behaviour and physical activity among youth 29 
2.6 Overall summary and conclusions 35 
Chapter 3 Study 2: Clustering of sedentary behaviours and 
physical activity among youth: A cross-national study 37 
3.1 Introduction 37 
3.2 Method 38 
3.3 Results 44 
3.4 Discussion 54 
3.5 Summary and conclusions 58 
Chapter 4 Study 3: A grounded theory of youth sedentary 
behaviour 60 
4.1 Introduction 60 
4.2 Methodology 62 
4.3 Analysis and interpretation 83 
4.4 Summary and conclusions 104 
Chapter 5 Study 4: A time-budget analysis of adolescent leisure 
using momentary time-sampling 107 
5.1 Introduction 107 
5.2 Method ill 
5.3 Results 124 
iv 
5.4 Discussion 145 
5.5 Summary and conclusions 153 
Chapter 6 Study 5: The Transtheoretical model of behaviour 
change: a meta-analysis of applications to physical 
activity and exercise 155 
6.1 Introduction 155 
6.2 Method 161 
6.3 Results 170 
6.4 Discussion 183 
6.5 Summary and conclusions 190 
Chapter 7 General discussion, implications and overall 
conclusions 191 
7.1 Introduction 191 
7.2 General discussion 191 
7.3 Implications 199 
7.4 overall conclusions 203 
References 205 
Appendices 
Appendix I The descriptive epidemiology of youth sedentary 
behaviour: a summary of primary studies 235 
Appendix 2 Quantitative summary of studies examining the 
relationship between TV viewing and body composition 
among youth 243 
Appendix 3 Quantitative summary of studies examining the 
relationship between sedentary behaviour and physical 
activity among youth 251 
Appendix 4 Attitudinal Scaling Measure 265 
Appendix 5 Mood/Motivation Scaling Measure 266 
Appendix 6 Sample page from free-time diary kept by focus group 
participants 
267 
Appendix 7 Recruitment letter for Head teachers 268 
Appendix 8 Parent and student consent form 270 
Appendix 9 Focus group outline 272 
Appendix 10 Time-space maps for focus group participants 275 
Appendix II Free-time diary 289 
Appendix 12 List of free-time behaviours 297 
Appendix 13 Real-time reliability diary 298 
Appendix 14 Parent validation study of free-time diary 300 
Appendix 15 Exercise stage of change algorithms used in the literature 302 
V 
List of Tables 
Table Page 
1.1 Definitions of inactivity used by epidemiologic surveillance systems 3 
2.1 Summary of correlates of TV viewing among young people 18 
2.2 Cut-off values to assess the strength of association for different test 
statistics 24 
3.1 Demographic characteristics of the sample 45 
3.2 Prevalence (%) of sedentary behaviour among girls and boys in the 
USA and (UK) samples 46 
3.3 Prevalence of physical activity among girls and boys in the USA and 
(UK) samples 47 
3.4 Polychoric correlation matrix for the sedentary behaviours and 
physical activity (listwise n= 23 90) 47 
3.5 Efficiency and stability of cluster solution for total and split samples 48 
3.6 Differences in sedentary behaviour and physical activity between 
clusters 53 
5.1 Intraclass correlations and confidence intervals for self-reported 
min. da50 between the 'real-time' diary and momentary-time sampled 
diary 122 
5.2 Percent agreement between parent and child variables 123 
5.3 Stability of sedentary behaviour estimates 124 
5.4 Demographic characteristics of sample by level of data reporting 125 
5.5. Duration estimates for primary and secondary behaviours during 
leisure time 126 
5.6 Context, affect and activation for leisure behaviour during week and 
129 weekend days 
5.7 Multiple regression statistics predicting total sedentary behaviour 
(hr. dy"') 138 
vi 
5.8 Multiple regression statistics predicting TV viewing (hr. dy"') 140 
5.9 Multiple regression statistics predicting technology-based sedentary 
behaviour (hr. dy"') 142 
5.10 Multiple regression statistics predicting sedentary socialising 
behaviour (hr. dy) 144 
6.1 The processes of change 159 
6.2 Summary of independent samples included in the meta-analysis and 
analysis of stage distribution data 171 
6.3 Stage distribution characteristics by moderator variable 176 
6.4 Meta-analytic findings for physical activity, self efficacy, pros and 
cons by stage transition 177 
6.5 Meta-analytic findings for behavioural processes by stage transition 181 
6.6 Meta-analytic findings for experiential processes by stage transition 182 
7.1 Summary of findings from individual studies 192 
vii 
List of Figures 
Figgre 
2.1 Distribution of effect sizes by strength for TV viewing and body 
composition 
2.2 Distribution of effect sizes by strength for physical activity and 
sedentary behaviour 
3.1 Standard scores of cluster centroids, on sedentary behaviour and 
physical activity among boys (n = 819) 
3.2 Standard scores of cluster centroids on sedentary behaviour and 
physical activity among girls (n = 1570) 
4.1 A 'grounded' model of adolescent free-time behaviour 
4.2 A time-space map for Lee, age 14 - Wednesday, March 2000 
Page 
26 
31 
49 
49 
84 
93 
viii 
Chapter 1 
Introduction 
There is a growing public health concern over the effects that sedentary 
lifestyles are having on the health of young people (Biddle, Sallis & Cavill, 1998), 
particularly in relation to overweight and obesity. Recent rapid increases injuvenile 
obesity in many industrialised countries (Chinn & Rona, 2001; Flegal, 1999; Reilly & 
Dorosty, 1999; Troiano, Flegal, Kuczmarsld, Campbell & Johnson, 1995) have been 
attributed partly to television viewing and other sedentary behaviours which compete 
with physical activity and encourage the consumption of energy-dense foods (Jeffery 
& French, 1998). Experimental data suggest young people, and obese young people 
in particular, find sedentary behaviours more reinforcing than physically active 
alternatives and are more likely to choose sedentary activities even when physically 
active alternatives are freely available (Epstein, Smith, Vara & Rodefer, 1991; Vara 
& Epstein, 1993). Reducing the time young people spend being inactive is 
particularly important for two reasons. Firstly, reallocating small amounts of 
sedentary time in favour of more active behaviour has shown to significantly impact 
energy balance and fitness (Blair, Kohl, Gordon & Paffenbarger, 1992). Secondly, 
epidemiologic data suggest that physical inactivity tracks better than physical activity 
from childhood to adolescence (Pate et al., 1999; Janz, Dawson & Mahoney, 2000) 
and from adolescence to early adulthood (Malina, 1996, Raitakari et al., 1994). 
Despite the public health importance of studying inactivity among young 
people, very little is known about health outcomes associated with sedentary 
behaviour and the biological, psychosocial and behavioural aetiology of habitual 
sedentariness. One factor that has confounded our understanding is the conceptual 
and definitional ambiguity over what inactivity actually is. 
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Physical inactivity versus sedenta1y behaviour - the need for concgl2tual clarity 
Many large-scale epidemiologic surveys (see Table 1.1) have attempted to 
assess the prevalence of sedentariness in a population by measuring against a 
minimum criterion for physical activity or energy expenditure thought necessary to 
obtain health benefits (Bernstein, Morabia & Sloutskis, 1999). While a central 
function of these surveys is simply to provide a description of patterns of (in)activity 
in a population, these measures often fail to capture the diversity of physical 
inactivity behaviour and tell us nothing about what inactive people are actually doing. 
These problems are compounded when assessing inactivity patterns of young people 
because of the intermittent nature of their physical activity (Welk, Corbin & Dale, 
2000) and the greater proportion of time spent in unstructured leisure pursuits (Meeks 
& Maudlin, 1990). It is therefore proposed that 'physical inactivity' is an inadequate 
label to describe patterns of sedentariness because the definitional premise is one of 
6activity absence' which fails to capture the complexity of sedentary behaviour. It is 
suggested that a typology of sedentary behaviour be developed and conceptualised as 
a distinct class of behaviours characterised by low energy expenditure. Inherent to 
this definition is acknowledgement that both the topography of movement and the 
energy cost are equally important features for understanding behaviour. For 
intervention purposes, it is as important to know what people are doing in addition to 
the caloric requirement of the behaviour itself. While no agreed definition of 'low' 
energy expenditure exists, I concur with other authors (Ainsworth, et aL, 1993) that 
using a metabolic equivalent (MET) is a practical and easily interpretable indicator 
for both research and public health purposes. However, caution should be exercised 
when using MET values with youth because these equivalents have been derived 
from studies using adult samples only. As a general guideline, it is advocated that 
behaviours requiring =<1.5 METs' be considered sedentary. This cut-off is 
presented for its heuristic rather than clinical value because accurate dose-response 
data are lacking and health outcomes are often linked to total daily energy 
expenditure (Blair et al., 1992). 
11 MET is equivalent to I kcal. kg". hf 1 
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Table 1.1. Definitions of inactivity used by epidemiologic surveillance systems. 
Country Definition of Inactivity Surveillance system 
Australia No aerobic activity reported over previous 2 DASETF, " 
weeks 
b Canada 0-1.4 kcal/kg/day CFS, 
England 0-4 bouts of physical activity during past ADNFS, ' 
month 
Finland Less than I hour of light aerobic activity per CRYFSd 
week 
USA 1. No reported activity during past month I. BRFSS, * 
2. No reported vigorous activity or 2. NHIS-YRBS, f 
walking or bicycling during past 7 days 
3. No reported participation of 22 listed 3. NHIS-HPDP, g 
sports, exercises or physically active 
hobbies (or two 'Other' activities) in 
previous 2 weeks 
4. No reported leisure activity during past h 4. NHANES III,, 
month 
Wales Less than one bout of strenuous and/or WYHS, ' 
moderate activity and less than two bouts of 
light exercise per week 
Notes: 
* Department of the Arts, Sport, the Environment, Tourism and Territories, 1988; b Canada Fitness 
Survey, 198 8, 'Allied Dunbar National Fitness Survey, 1990; d Cardiovascular Risk in Young Finns 
Study, 1980-1986; 'Behavioural Risk Factor Surveillance System, 1990-1996; National Health 
Interview Survey - Youth Risk Behaviour Survey, 1992-1993; gNational Health Interview Survey - 
Health Promotion Disease Prevention Supplement, 1990-1995; h Third National Health & Nutriti on 
Examination Survey, 1988-199 1; 'Welsh Youth Health Survey, 1986. 
Three factors have contributed to limit our understanding of how and why 
young people spend considerable time being inactive. These relate to (a) a lack of 
empirical data on the prevalence, incidence and determinants of different sedentary 
behaviours, (b) limitations of the theoretical frameworks currently used to understand 
'free-choice' behaviour of youth, and (c) deficiencies in the tools used for 
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measurement and analysis of youth sedentary behaviour variables. This thesis 
presents five studies, addressing descriptive, analytical and conceptual issues raised 
by the factors outlined above. The rationale for the content and sequence of each 
study derives from a fi-amework of behavioural epidemiology applied to research on 
health promotion and disease prevention (Sallis, Owen, & Fotheringham, 2000). 
Using a behavioural epidemiology framework is important because it guides research 
across the spectrum of descriptive, analytic and intervention studies. This helps 
improve our understanding of health-related behaviours and assists the utilisation of 
knowledge to favourably influence behaviour and health in the population (Sallis, 
Owen et al., 2000). The behavioural epidemiology framework applied to sedentary 
behaviour and health describes five main research phases: 
Phase I- Establish the links between sedentary behaviour and health 
Phase II - Develop methods for accurately assessing sedentary behaviour 
Phase III - Identify factors that influence levels of sedentary behaviour 
Phase IV - Evaluate interventions to reduce sedentary behaviour and promote 
physical activity 
Phase V- Translate research into practice 
Each phase of research builds upon previous phases, although it should be noted that 
the possibility exists for interactions and non-linear sequencing among phases. For 
example, epidemiologic evidence from Phase I can directly influence public policy to 
reduce sedentariness in the population (Phase V). Similarly, better defined measures 
of inactivity (Phase II) can elucidate more clearly relationships between sedentary 
behaviour and health (Phase I). 
Overview of Thesis 
The studies presented in this thesis focus predominantly on Phases I to III of 
the behavioural epidemiology framework. Study I comprises four reviews of the 
extant literature related to sedentary behaviour. The first review examines findings 
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from epiderniologic surveillance systems and large-scale studies of prevalence and 
incidence of sedentary behaviours among youth. The second review presents a 
systematic descriptive analysis of determinants (correlates) of television viewing, a 
highly prevalent sedentary behaviour among youth. The third and fourth review 
present quantitative syntheses of empirical literature related to two central hypotheses 
of sedentary behaviour and health relationships among youth: (i) the relationship 
between television viewing and body composition and (ii) the relationship between 
sedentary behaviour and physical activity. Study 2 examines the prevalence and 
interrelationships among different sedentary behaviours and physical activity in a 
cross-national sample of adolescents. Study 3 uses a qualitative strategy to generate a 
grounded framework from which to understand the choices young people make about 
how to spend their free-time. Study 4 adopts a micro-behavioural approach for 
understanding the incidence and temporal patterning of multiple sedentary behaviours 
among adolescents. Study 5 presents an evaluation of a behaviour change theory 
useful for increasing levels of physical activity and reducing sedentary behaviour. 
6 
Chapter 2 
Study 1: Four systematic reviews of literature 
2.1. Systematic Review 1: A descriptive epidemiology of youth 
sedentary behaviour 
How sedentary are young people? Do young people become more sedentary 
as they progress through childhood and adolescence? Are young people today more 
sedentary than in previous generations? Answers to these questions are of both 
theoretical and clinical interest because they help us understand developmental 
contributions in the aetiology of youth sedentariness and provide information about 
how these behaviours may impact the health of young people. Therefore, the purpose 
of the following review was to (i) estimate population-based prevalence and 
incidence of youth sedentary behaviour, and (ii) assess developmental and (iii) 
secular trends in TV viewing among youth. Television viewing was reviewed 
because it is frequently used as a marker of sedentariness and has been widely 
implicated in the aetiology of childhood and adolescent overweight and obesity (Bar- 
Or et al., 1998; Gortmaker et al., 1996). 
Search and inclusion criteria 
Published English-language studies were located from three sources. Firstly, 
the computerised databases MedLine (PubMed), OCLC FirstSearch and UnCover 
were searched. The following keyword combinations were used: Physical Activity 
and Sedentary Behaviour, Epidemiology, Inactivity, Television, Youth and 
Adolescence. Secondly, reference sections of narrative reviews and primary studies 
located from the first method were examined. Finally, a search of personal files was 
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conducted. For population-based estimates of prevalence and incidence, studies with 
sample sizes less than 1000 were not included in the review because of potential bias 
introduced by sampling error. For developmental data (which includes panel and 
cohort designs), all available samples were included. Studies were limited to 
samples of participants less than 18 years of age (or where the majority of participants 
were <18yrs of age). Studies were not included in the analysis if 'inactivity' (i. e., the 
absence of physical activity) was used as a measure of sedentariness. 
Sample characteristics 
Twenty-six studies were located that report some level of incidence or 
prevalence of sedentary behaviour (see Appendix 1). Estimates of sedentary 
behaviours other than TV viewing (e. g., computer use and video game playing) are 
limited. From these 26 studies, data were available on 79 independent samples (the 
unit of analysis). Of the 79 samples, 50 were population-representative (range n= 
751 to 61,614), 22 were large scale, non-population representative (range n= 995 to 
3250) and seven contained repeated measures on the same participants (range n= 126 
- 656). Most studies were conducted in the USA (k = 17; 71%), with the remainder in 
the United Kingdom (k = 3), Canada (k = 1), Pan-European (k = 2), Belgium (k = 1), 
Iceland (k = 1) and Spain (k = 1). Data from the Pan-European studies (World Health 
Organisation, 1996,2000) also comprise two of the samples for the United Kingdom. 
Research desig! ]s and measurement 
Inconsistencies in sampling, measurement and analysis make incidence and 
prevalence estimates of sedentary behaviour difficult. These limitations are common 
to all studies in which sedentary behaviour is an independent or dependent variable 
and are discussed in greater detail in the systematic reviews of sedentary behaviour, 
body composition and physical activity. These limitations relate to variability in the 
number of behaviours considered sedentary, comparisons involving different 
demographic groups, the use of parent and child reports and differences in the units of 
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behaviour estimation (e. g., mins, hrs, days) and recall periods (e. g., 1 -day, 3-day, I- 
week). A specific limitation of the literature is that only structured leisure activities 
are usually measured (and few population-based studies examine behaviours other 
than TV viewing) despite evidence that young people spend a greater proportion of 
time involved in unstructured leisure (Meeks & Maudlin, 1990), some of which may 
be sedentary. 
Incidence and prevalence of sedentary behaviour 
Population-based data on youth sedentary behaviour typically involve 
incidence and prevalence estimates derived from epidemiologic studies. Incidence 
data are point-estimates of duration (e. g., TV hr. wk7l) whereas prevalence data 
involve the proportion of a sample engaged for a specified interval (e. g., percent of 
sample watching 2-3 hr. wk7l). 
Few population-based data are available for behaviours other than TV 
viewing. While television appears to be the dominant media to which children are 
exposed, this review highlights that other prevalent sedentary behaviours of 
contemporary youth include playing video games, watching video tapes, using the 
computer/internet, listening to CD's/radio and talking on the telephone. Estimates of 
total media-use among western adolescents are approximately 40 hr. wk*1, or around 
5.7 hr. df 1 (Roberts, Foehr, Rideout & Brodie, 1999; Robinson & Killen, 1995; 
Stanger, 1997; Stanger, 1998; Stanger & Gridina, 1999; Woodard & Gridina, 2000). 
Of this, approximately 2.5 to 3 hr. df 1 appears devoted to TV viewing (AC Nielsen 
Company, 1990; Gordon-Larsen, McMurray & Popkin, 1999; Kimm et al, 1996; 
Roberts et al., 1999; Stanger, 1997; Stanger, 1998; Stanger & Gridina, 1999; 
Woodard & Gridina, 2000). Prevalence estimates from North America suggest that 
approximately 23% of girls and 29% of boys aged 8-16 yr. watch TV more than 4 
hours per day (Andersen, Crespo, Bartlett, Cheskin & Pratt, 1998). Similar estimates 
are evident in other European countries (25 % and 31% of I 1- 15 yr. girls and boys, 
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respectively) although rates appear slightly higher in the United Kingdom (32% and 
34%, respectively) (WHO, 1996,2000). Together, these trends suggest that 
approximately one-third of adolescents watch television for more than 4 hours per 
day which is twice that recommended by the American Academy of Pediatrics 
(1986). 
Incidence and prevalence estimates of other sedentary behaviours are limited. 
However, a series of large sample studies have revealed that North American youth 
age 6-17 yrs spend approximately 0.91 hr. dy"' watching videos, 0.84 hr. dy" reading 
books, 0.63 hr. dy" playing video games, 0.77 hr. dy" using the computer/intemet, 
0.52 hr. dy" talking on the telephone and 0.35 hr. dy" reading magazines and 
newspapers (Stanger, 1997; Stanger, 1998; Stanger & Gridina, 1999; Woodard & 
Gridina, 2000). Comparable data outside of the USA are lacking. However, two 
cross-national studies of youth age 11-15 yr. in Europe and Canada have found that 
approximately 30% of boys and 10% of girls play video games for >4 hr. wk7l and 
23 % of boys and 16% of girls watch video-tapes for >4 hr. wk"' (WHO, 1996,2000). 
A consistent trend in both population-based and large-sample studies is the 
considerable within-behaviour variance of most duration estimates. This is an 
important observation because it highlights the heterogeneity in young people's media 
exposure. Subsequently, point-estimates of duration (i. e., incidence) for many 
behaviours may be misleading indicators for characterising sedentariness among 
youth. Prevalence estimates or alternative measures of central tendency (e. g., median 
time use) are therefore advocated. 
Developmental trends in TV viewin 
Cross-sectional studies suggest that both the incidence and prevalence of TV 
viewing peaks around 9-13 years of age. Therefore, when considering the entire age- 
span of childhood and adolescence, the relationship appears curvilinear. Longitudinal 
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studies provide a more accurate picture of age-related changes in sedentary 
behaviour. These studies generally show that TV viewing tracks better than physical 
activity (Janz, Dawson & Mahoney, 2000; Pate et al., 1999; Robinson et al., 1993) 
(range of follow-up =2 to 6 years), suggesting it is a more stable behaviour. These 
trends are stronger in boys than girls (Janz et al., 2000; Pate et al., 1999). Bradley, 
McMurray, Harrell and Deng (2000) tracked changes in the three most common 
activities of 8-11 year olds over 6 years. Results showed that sedentary activities 
were more frequently reported by older subjects regardless of gender, although girls 
reported more sedentary activities overall. Television viewing became more popular 
for boys with age but less popular with girls. These results suggest that some 
developmental trends may be confounded by gender. 
Secular trends in TV viewin 
Claims that TV viewing is associated with the increasing prevalence of 
childhood overweight and obesity make an implicit assumption that TV viewing is 
greater now than in previous generations. The current review does not support this 
assumption because evidence of secular trends is equivocal based on early studies on 
TV viewing (e. g., Himmelweit, Oppenheim & Vince, 1958; Greenberg, 1976; Lyle & 
Hoffinan, 1972; Schramm, Lyle & Parker, 1961). Historical data usually involve 
crude estimates of incidence, which are plagued by the measurement limitations 
discussed previously. However, these data reveal that previous generations of young 
people (I 1- 17 yr. olds in the 1960's and 70's) watched approximately 3.1 hr. dy" of 
TV, a figure remarkably consistent with current estimates from the present review. 
One study reported by Schramm et al. (196 1) revealed II and 17 year olds; in the late 
1950's spent approximately 37 and 36 hrAC', respectively, engaged with mass media 
(e. g., TV, radio, vinyl records, comic books) outside of school times and homework. 
17his compares with more recent estimates of 37 hr. wk7i of total media use (Roberts et 
al., 1999). Thus, while the content of media has changed, the absolute volume 
appears remarkably stable, possibly suggesting a maximum time that young people 
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can devote to it. This trend is also evident in historical prevalence data. Estimates for 
those watching little or no television are as low as 7% in data from 1963-70 (Dietz & 
Gortmaker, 1985) but as high as 39% in data from the 1990's (Andersen et al., 1998). 
Because total media use remains relatively unchanged, this highlights the many more 
ways contemporary youth can allocate their leisure time. 
SummM and conclusions 
Young people spend considerable time each week engaged in sedentary 
behaviour, particularly TV viewing. Media use (TV/videos, playing video games, 
computerlinternet use, reading books and magazines) appears to account for 
approximately 5 hrA30 of young peoples'leisure time, of which approximately 50- 
60% is devoted to the television. There appears to be a curvilinear trend of TV 
viewing with age, with peak viewing occurring between 9-13 years of age in most 
studies. While secular data are limited, evidence does not support recent claims of 
an 'epidemic'of youth sedentariness (British Heart Foundation, 2000), particularly as 
it relates to media use. Because of the many ways contemporary youth can be 
inactive, measurement instruments need to capture diverse behaviours that contribute 
to a sedentary lifestyle. 
Television viewing and health 
The descriptive epidemiology of youth sedentary behaviour highlights the 
prevalence of television viewing among children and adolescents. Because most 
young people watch considerable amounts of television, it is often implicated as a 
major contributor to youth inactivity (BHF, 2000). The relationship between 
sedentary behaviour and obesity has also received considerable research attention. 
There now exists substantial evidence that the prevalence of adult and child obesity is 
rising (Bundred, Kitchiner & Buchanan, 2001; Chinn & Rona, 2001; Fehily, 1999; 
Flegal, 1999; Reilly, Dorosty & Emmett, 1999; Troiano et al., 1995) and these 
increases have been associated with declines in energy expenditure rather than 
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increases in energy consumption (Prentice & Jebb, 1995). This has led to claims that 
TV viewing may exert a causal influence (Dietz, 2001). A scientific roundtable 
convened by the American College of Sports Medicine (Bar-Or et aL, 1998) 
commented on the "strong association between the prevalence of obesity and the 
extent of TV viewing" (p. 2). While this conclusion is intuitively appealing, it was 
based on findings from only two studies. Perhaps more important is that few studies 
have attempted to explicate systematically (and provide supporting data) the possible 
mechanisms through which these associations operate. 
Possible mechanisms for the effects of TV viewing_on obesi . Explanations of how 
television viewing possibly contributes to obesity can be grouped according to the 
behavioural, social-psychological and physiological mechanisms through which they 
are hypothesised to operate. 
The first and most widely cited mechanism can be considered a 'displacement 
hypothesis. ' As Bronfenbrenner (1973) observed almost 30 years ago, 'the major 
impact of television is not the behaviour it produces but the behaviour it prevents' 
(p. 277). It is hypothesised that time spent watching television 'displaces' other 
behaviours (e. g., physical activity) which have a higher energy cost. This has the 
effect of reducing total daily energy expenditure. Evidence for a displacement 
hypothesis would come from correlational data showing an inverse relationship 
between TV viewing and physical activity. However, some data suggest that 
displacement effects vary by TV programme content (Huston, Wright, Marquis & 
Green, 1999). Empirical evidence for a displacement hypothesis is reviewed in a 
later section. 
A second group of mechanisms operate via social-psychological influences of 
television programme content. While these mechanisms have been used primarily to 
understand relationships between TV viewing and violence, they are also plausible 
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explanations for the possible effects of TV viewing on obesity. McCreary (1997) 
described three social-psychological mechanisms for understanding the effects of 
television content on behaviour: social learning theory (Bandura, 1977a), priming 
(Berkowitz, 1993) and the cultivation hypothesis (Gerbner, Gross, Morgan & 
Signorielli, 1994). 
Social learning theory postulates that actors on television model certain 
behaviours (e. g., eating excessively and having low levels of physical activity) which 
are then imitated by young people watching television. These behaviours are then 
reinforced (punished or rewarded) by their social group. It is hypothesised that young 
people watching more television are more likely to exhibit behaviours associated with 
obesity. However, no data are available which have examined these relationships 
specifically. 
Primmg suggests that young people learn to associate certain cues with 
specific behavioural responses (Berkowitz, 1993). Indirect evidence for this 
hypothesis comes from studies showing that foods featured on television are the same 
foods that adolescents eat while watching (Gerbner, Morgan & Signorelli, 1982) and 
children prompt their parents for television-advertised foods the more television they 
watch (Taras, Sallis, Patterson, Nader & Nelson, 1989). While watching television is 
often cross-sectionally associated with between-meal snacking (Dietz & Gortmaker, 
1985; WHO, 2000) more direct evidence of priming comes from experimental 
studies. For example, Borzekowski and Robinson (2001) compared the food 
preferences of 2-4 year old children who watched television with embedded 
commercials for food compared to those watching television with no commercials 
(control group). Children in the commercials group were more likely to prefer the 
advertised foods over non-advertised foods. Children in the no commercials group 
showed equal preference among food choices. Other experimental studies have found 
these effects to be more pronounced among children who were already overweight 
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(Lewis & Hill, 1998). These data provide strong evidence that television advertising 
can influence the food choices of young children. 
Priming effects may also operate via changes in physical activity because 
sedentary behaviour may become habituated to the presence of sedentary technology, 
such as television sets, computers and video game machines. While no data are 
available to examine these hypotheses specifically, there is evidence that children 
who have TV sets in their bedroom watch more television (Anastassea, Fryssira, 
Papathanasious, Xipolita, & Matsaniotis, 1996; Roberts et al., 1999). 
The cultivation hypothesis (Gerbner et al., 1994) postulates that TV viewing 
'cultivates' attitudes and belief systems associated with unhealthy behaviours; (e. g., 
high fat diet, low levels of physical activity). Evidence for this mechanism derives 
from two sources. Firstly, content analytic studies have revealed unhealthy nutrition 
messages to be highly prevalent on television (La* Vickery, Cotunga & Shade, 
1992; Lewis & Hill, 1998; Wilson, Quigley & Mansoor, 1999) and health information 
is often misrepresented (Signorelli, 1993). It has been estimated that North American 
children watch an average of 20,000 advertisements per year, at least 10,000 of which 
are for food products (Wadden & Brownell, 1984). In the USA, 80% of these 
advertisements were for foods high in sugar, fat or sodium (Cortugna, 1988), 
although this appears to be nearer 60% for advertisements in the UK (Lewis & Hill, 
1998) and New Zealand (Wilson et al., 1999). Further, because obese individuals are 
rarely portrayed on television but references to energy-dense foods are prevalent, the 
implicit message is that there is little relation between diet quality and fatness 
(Kaufman, 1980). A second source of evidence for the cultivation hypothesis derives 
from relationships between levels of TV viewing and attitudes and beliefs associated 
with unhealthy behaviours. While data exist showing inverse relationships between 
TV viewing and nutrition knowledge among adolescents (Gracey, Stanley, Burke, 
is 
Corti & Beilin, 1996), knowledge is rarely correlated with eating behaviour 
(Carmody, 1987). This undermines the plausibility of the cultivation hypothesis. 
A final mechanism has been proposed which hypothesises prolonged bouts of 
TV viewing to be associated with reductions in resting metabolic rate (RMR) 
(Gortmaker, Dietz & Cheung, 1990). Reductions in physical activity during TV 
viewing may have the effect of reducing lean body mass, a determinant of RMR. 
Because RMR accounts for the majority of total daily energy expenditure, energy 
requirements are reduced and increases in body fatness may result which are 
independent of physical activity and energy intake (Gortmaker et al., 1990). 
However, evidence for this mechanism is weak. While Klesges and colleagues 
(1993) observed significant reductions in RMR associated with TV viewing in both 
obese and non-obese girls, Dietz and others (Dietz, Bandini, Morelli, Peers & Ching, 
1994) failed to replicate these findings in a similar sample. Findings from the Dietz 
et al. study provide a better test of the RMR reduction hypothesis because the study 
controlled for the possible confounding effects of non-purposive movement (e. g., 
fidgeting) while watching television. 
2.2. Systematic Review 2: Correlates of television viewing among 
youth 
A first step in understanding the sedentary behaviour of young people is to 
identify strong and consistent correlates. However, few data are available on 
correlates of sedentary behaviour other than TV viewing. Subsequently, this review 
has been delimited to correlates of TV viewing only. The extensive literature 
available on more widely cited psychosocial and developmental correlates of TV 
viewing (e. g., aggression, academic achievement, cognitive development, prosocial 
beliefs and behaviour, etc. ) will not be reviewed here. For a summary of these 
literatures, the reader is referred to Dietz and Strasburger (199 1). 
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Search and inclusion criteria 
Search procedures for the correlates review were the same as those used for 
the review of prevalence and incidence data, with two exceptions. Firstly, for the 
computerised searches the following keyword combinations were used: Physical 
Activity and Sedentary Behaviour, Determinants, Inactivity, Television, Youth and 
Adolescence. Secondly, samples of <1000 were included. Again, studies were not 
included in the analysis if 'inactivity' (i. e., the absence of physical activity) was used 
as a measure of sedentariness. 
Coding criteria 
The review was conducted following the protocol of Sallis, Prochaska and 
Taylor (2000) in their examination of correlates of physical activity in young people. 
Ile review involved three steps. Firstly, potential determinants were identified and 
categorised. Secondly, the direction of association with TV viewing was coded. 
While numerous statistics were reported in primary studies, coding reflects simply 
whether correlates within samples (or sub-samples) showed a positive association 
(codedY), a negative association (coded'-), or no association (coded V). Finally, 
findings for each variable were summarised by calculating the percentage of 
associations in a given direction. Results less than 33% were considered to show no 
association, scores of 34-59% were considered evidence of an inconsistent 
/indeterminate association (coded'? ), and scores of 60% or higher were considered 
evidence of either a positive, negative or non association. Consistent with the 
recommendations of Sallis, Prochaska et al. (2000), final summary codes were 
computed only for variables which have been studied on three or more occasions. 
For variables studied on <3 occasions, the summary code is denoted not applicable 
(Wa% Where four or more studies supported the same association, the direction is 
indicated by a double sign (i. e., ++, --, 00, ?? ). 
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Results 
Forty-one studies were located that presented an empirical association 
between TV viewing and at least one correlate. These 41 studies presented data on 43 
independent samples (the unit of analysis). The majority of studies (62%) were 
published after 1995 and only 10% were published before 1990. The age range of 
participants was 2- 18 years. Correlates were grouped according to demographic 
variables (n = 6), health outcomes (n = 6), psychological factors (n = 1), behavioural 
attributes and skills (n = 6), social and cultural factors (n = 3), and physical 
environment factors (n = 4). Table 2.1 presents a summary of the correlates 
reviewed. Body composition variables (health outcomes) and physical activity 
(behavioural attributes and skills) are the most commonly studied correlates of TV 
viewing and are synthesised as separate reviews in the next section. 
As discussed in the previous section, the relationship between age and TV 
viewing appeared curvilinear. Studies of children aged <13 yrs generally show 
positive relationships, whereas studies involving children >13 yrs show negative 
relationships. Available data suggest peak viewing occurs between 9-13 years of 
age. Across all age groups, girls consistently viewed less TV than boys. Most studies 
found young people from ethnic minorities watched more TV than white youth. 
African-American children watched more TV than all other ethnic groups. All 
indicators of socio-economic status were consistently negatively associated with TV 
viewing. 
Few studies have examined the relationship between TV viewing and health 
outcomes other than body composition. Single studies found no association between 
TV viewing and systolic blood pressure, metabolic indicators, or bone mineral 
density. Aerobic fitness appeared negatively associated with TV viewing, although 
other fitness indicators (e. g., strength, flexibility) were unrelated. 
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Of the six behavioural attributes and skills, only three have been studied on 
three or more occasions. TV viewing appears to increase the likelihood of prompting 
for and choosing TV-advertised foods. Also, although to a lesser extent, TV viewing 
appears related to poor dietary behaviour, especially among younger children. These 
effects may be mediated by nutrition knowledge, although only one study has 
examined this variable. 
Of the three social and cultural factors, only the effects of single parent 
families and mother's employment have been studied on more than three occasions. 
Young people in single-parent/guardian families consistently watch more TV than 
those from two parent (or guardian) families. TV viewing also appears lower in 
households where the mother is employed, although these effects may be confounded 
by socio-economic status. 
Of the four physical environment factors, only comparisons between weekday 
and weekend viewing has received empirical study on more than three occasions. 
From these studies, it remains equivocal over whether young people watch more TV 
during the weekend compared to during the week. 
Conclusions 
Sociodemographic variables appear consistently related to TV viewing. 
However, few modifiable correlates of sedentary behaviour have been identified. 
Gordon-Larsen, McMurray and Popkin (2000) argue that inactivity cannot be 
explained using the enviromnental factors typically associated with physical activity 
and urge researchers to search for other modifiable environmental determinants that 
impact inactivity. They conclude that physical activity and inactivity possibly have 
different determinants, with physical activity showing stronger associations with 
environmental factors and inactivity showing stronger associations with 
sociodemographic factors. While this review provides partial support for this 
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conclusion, definitive statements are not possible because the systematic study of 
correlates of inactivity is in its infancy and most studies examine only TV viewing. 
Indeed, the prominence of associations with sociodemographic factors may simply 
reflect a bias in the availability of data because these variables are routinely measured 
and analysed. 
23. An introduction to systematic Reviews 3 and 4 
Claims that TV viewing is associated with overweight and obesity or that 
sedentary behaviour and physical activity share an inverse and causal relationship 
often fail to provide adequate supporting evidence. The lack of an empirically-driven 
consensus over how television viewing influences body composition or reduces 
physical activity represents a substantial gap in the literature. Subsequently, two 
systematic reviews were conducted. The first review assessed the nature and strength 
of the relationship between TV viewing and body composition in youth (2-18 yrs). 
The second review assessed the nature and strength of the relationship between 
sedentary behaviour and physical activity. This second review provides data about 
the plausibility of the displacement hypothesis. Common to both reviews were the 
search criteria used to locate primary studies and the methods used to quantify the 
strength of association between measures. 
Search criteria 
English-language studies were located from four sources for both reviews. 
Firstly, the computerised databases MedLine (PubMed), PsychLit, Sports Discus and 
UnCover were searched. For both reviews, the following keyword combinations 
were used: Physical Activity and Sedentary Behaviour, Inactivity, Television, 
Computer, Video, Obesity, Overweight, Youth and Adolescence. For both reviews, a 
manual search was also conducted of the 1998-2000 issues of the following serial 
titles: Medicine & Science in Sports and Exercise, Pediatric Exercise Science, 
Preventive Medicine, Research Quarterlyfor Exercise and Sport. These titles were 
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selected because they had published the majority of studies identified by the 
computerised searches. Thirdly, reference sections of narrative reviews and primary 
studies located from the previous two methods were examined. Finally, a search of 
personal files was conducted. For pragmatic reasons, search criteria were delimited 
to include only published papers or abstracts. This is a limitation of the reviews. 
Judging the strength of association 
For each sample, a point estimate of the strength of association (the effect 
size) was computed. Each effect estimate was then classified as either large, medium, 
small or zero based on conventions proposed by Cohen (1988). Table 2.2 presents 
the cut-off values used to assess the strength of association for different test statistics. 
Where insufficient data were presented to compute an effect size, the strength of 
association was based on qualitative judgement, levels of statistical significance or 
confidence intervals reported by primary authors. 
Table 2.2. Cut-off values to assess the strength of association for different test 
statistics. 
Test statistic 
Strength rb b r2c Rý W, df W, 
None (0) <0.1 <0.1 <0.01 <0.14 <0.02 <0.2 <0. I 
Small (-) (+) 0.1 0.1 0.01 0.14 0.02 0.2 0.1 
Medium(--) (++) 0.3 0.2 0.09 0.36 0.13 0.5 0.3 
Large( --- ) (+++) 0.5 0.4 0.25 0.51 0.26 0.8 0.5 
hLotes, 
a. r= Pearson correlation; b. rb = point biserial r; c. rý = squared correlation; d. R or Partial R from 
multiple regression; e. Rý or Partial Rý from multiple regression; f. Effect size, d= (m. - Mb)/SD 
g. Effect size, w= sqrt[C2/(l _C2)] where: C= Pearson contingency coefficient from chi-square. 
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2.4. Systematic Review 3: The relationship between television 
viewing and body composition among youth 
A total of 24 articles were located. Of these, six were not included in the 
review because they involved interventions targeting multiple sedentary behaviours 
(Epstein, Paluch, Cordy & Dom, 2000; Epstein, Saelens, Myers & Vito, 1997; 
Epstein, Saelens & OBrien, 1995), reported on case studies (Jason & Brackshaw, 
1999; Jason & Johnson, 1995), or measured only body mass (Gupta, Saini, Acharya & 
Miglani, 1994). A total of 18 articles were included for analysis (see Appendix 2). 
Two articles (DuRant, Baranowsld, Johnson & Thompson, 1994; DuRant, Thompson, 
Johnson & Baranowski, 1996) reported on the same sample and one article (Dietz & 
Gortmaker, 1985) had two samples. Analyses are reported by samples (n = 18). Of 
the 18 published studies, 10 (55.6%) were published after 1995 and only one (5.6%) 
before 1990. 
Systematic quantitative reviews of literature (i. e., meta-analysis) require 
primary data to be in the form of zero-order correlations or unadjusted group means 
and standard deviations. The heterogeneity of samples, methods and analyses, in 
conjunction with the number of studies, precluded conducting a meaningful meta- 
analysis. Therefore, a systematic descriptive review was adopted. 
Sample characteristics 
Most studies were conducted in the USA (k = 13), with others from Canada (k 
= 2), Australia, Belgium and France (all k= 1). The participants were generally 
young with only four samples not including children less than 10 years of age. Only 
three papers studied girls alone, with all others assessing both boys and girls. A total 
of 29,178 young people were studied but sample sizes varied greatly (range=36-6965, 
Mn= 162 1). 
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Strength of association 
A total of eighteen effect sizes are reported. Fourteen (78%) were computed 
using the conventions presented in Table 2.2. Due to insufficient data, four effect 
sizes (22%) were estimated using criteria outlined previously. Figure 2.1 shows the 
distribution of effect sizes using Cohen's (1998) classification of 'strength. ' Fromthe 
18 samples, none showed a large effect, 4 (22%) a medium effect, 8 (44%) a small 
effect, and 6 (33%) no effect. There were no studies showing a 'negative' effect (i. e., 
a negative relationship between TV viewing and body composition). These results 
suggest that the overall relationship between TV viewing and body composition in 
young people is best described as zero-to-small with just over three-quarters of the 
studies being classified in this range. 
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Research designs and measurement 
Most samples (k = 13; 72%) were cross-sectional with 4 longitudinal and one 
randomised trial (Robinson, 1999). Studies adopting longitudinal methods showed 
zero, small and medium effects, and the only controlled trial produced a small effect. 
Body composition. Body composition was usually assessed with BMI derived from 
actual height and weight (k = 13,72%), with a further two studies using self-reported 
height and weight. Other measures included skinfolds (k = 10,56%) and body 
circumferences (k = 2; 11%), and eight studies (44.4%) used more than one measure. 
When using BMI, few studies reported whether they controlled for sexual maturity or 
age, variables which are known to confound interpretation (Flegal, 1993). 
Classifications of 'overweight' and 'obese' differed across studies. For example, 
Bernard and colleagues (Bernard, Lavallee, Gray-Donald, & Delisle, 1995) classified 
children as 'overweight' if they were above the 900'percentile whereas Dietz and 
Gortmaker (1985) used the 85th percentile for 'obesity' and the 95 th fo r 
'superobesity'. However, recently published guidelines for the UK (Reilly et a], 
1999) suggest the 85ffi percentile for 'overweight' and the 95a' for 'obesity', with the 
latter value Reilly et al. describing as "not arbitrary" (p. 1039). 
Television viewin . In assessing TV viewing, 15 samples reported child self-report 
measures, 4 used parent reports and 3 used both. When both measures were used, 
two studies showed low correlations between the two methods. In only one sample 
was TV viewing observed directly (DuRant et al., 1994; DuRant et al., 1996). There 
was variability in criteria used for the assessment of TV viewing. For example, some 
studies reported the average number of hours per day or week, and one used the 
number of times TV was viewed in the day (Locard et al., 1992). TV data sometimes 
included video watching and video game playing. Cut-offs, expressed in hours/day of 
TV viewing, also differed across studies. 
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General issues. There was variability in respect of data analysis techniques. Methods 
included correlations (zero-order, partial, multiple regressions) and mean differences 
(West, ANOVA, odds ratios). Statistical significance was usually adopted by 
individual study authors to arrive at conclusions. In some cases (Calderon, Johnston, 
Lee & Haddad, 1996; Robinson, 1999) this was misleading when compared to an 
effect size calculated in the review, or when the magnitude of correlations was small, 
yet significant, due to a large sample size (Guillaume, et al. 1997). Some papers did 
not report their data in enough detail to calculate effect sizes (Andersen et al., 1998). 
SummaKy and conclusions 
It is concluded that, at best, only a small relationship exists between TV 
viewing and body composition in young people. This conclusion is in contrast to 
many statements in the literature. For example, Bar-Or et al. (1998) are clear in their 
assumption that TV viewing is associated with obesity yet they draw their conclusion 
from only two of the studies reviewed in the present paper (Dietz & Gortmaker, 1985; 
Gortmaker et al., 1996). Present conclusions from these two studies is that they 
reflect small-to-moderate effects and are offset by many others that show no effect. 
A more balanced appraisal than Bar-Or et al's is made by Caspersen, Nixon and 
DuRant (1998). They cite four studies showing mixed results. In addition, there 
appears no evidence that TV viewing causes overweight and obesity in children 
because a) the evidence shows zero-to-small associations/effects, and b) the majority 
of studies are cross-sectional. Cross-sectional studies provide "Category C" level 
evidence (range =A to D; National Institutes of Health and the National Heart, Lung 
and Blood Institute, 1998) of a possible causal relationship between TV viewing and 
obesity. Evidence is considered Category C when data supporting the conclusion are 
from uncontrolled or non-randomised trials, cross-sectional or prospective 
observational studies. Plausible explanations for the present findings include 
measurement error for both TV viewing and body composition in children, and the 
likelihood that TV viewing is independent of other sedentary behaviours and 
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moderate-to-vigorous physical activity. This hypothesis is addressed in systematic 
Review 4. 
2.5. Systematic Review 4: The relationship between sedentary 
behaviour and physical activity among youth 
Twenty-seven articles were located that presented a measure of association 
between physical activity and sedentary behaviour. Two studies were excluded from 
analyses (Durant et al., 1996; Taras et al., 1989) because they examined levels of 
physical activity du? Ing periods of sedentary behaviour (TV viewing). The remaining 
25 articles presented data on 33 independent samples (the unit of analysis) which 
were included in the final analyses (see Appendix 3). Twenty-one studies presented 
data on one sample, three studies presented data on two samples and one study 
presented data on six samples. Of the 25 published papers, 15 (60%) were published 
after 1995 and only two (8%) were published before 1990. 
Forty-four percent of studies located presented data appropriate for meta- 
analytic synthesis (i. e., zero-order correlations or unadjusted group means and 
standard deviations). Remaining studies presented partial correlations (8%), 
regression coefficients (20%), adjusted group means (8%), odds ratios (4%), 
percentages of prevalence (8%) or no data (8%). These data precluded us from 
conducting a meaningful meta-analysis. Therefore, the method of a descriptive 
systematic review was adopted. 
SamRlc cbaracteristics 
Nineteen samples (58%) were from the USA, with the remainder from Canada 
(k = 7), Australia (k = 1), Belgium (k = 1), Iceland (k = 1), Spain (k = 1), India (k = 
1) and mixed-Europe (k = 2). Sixteen samples (49%) contained both boys and girls, 
II samples (33%) contained only girls and six samples (18%) contained only boys. 
The age of participants in each sample varied. Four samples (12%) were 2-8 years 
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old, nine samples (27%) were aged 9-12 years and 17 samples (52%) were aged 13- 
18 years. Three samples (9%) included young people in more than one of these age 
categories. A total of 140,531 young people were studied, although one study (two 
samples) was a pan-European collaborative survey of 123,227 youth. Excluding 
these two samples, the mean sample size was 558 (median n= 191, n range = 36 to 
3829). 
StrengLh of association 
A total of 38 effect sizes are reported. Thirty-four (89%) were computed 
using the conventions presented in Table 2.2. Due to insufficient data, four (I I%) 
effect sizes were estimated using criteria outlined previously. Twenty-nine effect 
sizes (76%) measured the strength of association between physical activity and TV 
viewing. Three effect sizes (8%) assessed physical activity and a TV viewing 
composite variable (e. g., TV viewing and playing video games). Effect sizes derived 
from composite measures were combined with effect sizes from single measures in 
further analyses. Six effect sizes (16%) assessed physical activity and 
computer/intemet use or video game playing only. Figure 2.2 shows the distribution 
of effect sizes using Cohen's (1998) classification of strength. 
TV and physical activily 
Of the 32 effect sizes, 24 (75%) showed no effect, four (13%) showed a small 
negative effect, one a medium negative effect and one a large negative effect. Studies 
showing negative effects provide possible evidence for the displacement hypothesis. 
The one study showing a medium negative effect involved a small sample of 
Mexican-American girls (n = 36), 50% of whom were classified as obese (Calderon 
al., 1996). The reliability of this finding is uncertain because no confidence intervals 
were presented and the sample may not be representative of young people in general. 
The one study showing a large negative effect (Katzmarzyk, Malina, Song & 
Bouchard, 1998) involved boys participating in organised sports. Physical activity 
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Figure 2.2. Distribution of effect sizes by strength for physical activity and sedentary 
behaviour. 
was assessed during winter months using a dichotomous variable (involvement/non- 
involvement). In this study, the organised sport most commonly reported was 
downhill skiing (40% of sports participants, mean duration = 5.8 hr. dy-1). It is likely 
that this activity displaced TV viewing rather than vice-versa. Interestingly, there 
was a positive relationship between TV viewing and physical activity in two samples 
(6%). One of these samples (Myers, Strikmiller, Webber & Berenson, 1996) included 
a TV composite variable and the other (WHO, 2000) included only girls. 
Overall, these results suggest that there is no relationship between TV viewing 
and physical activity in young people. Three-quarters of the findings showed no 
association and of the 19% showing a negative relationship, 50% have design or 
sampling limitations. 
0++ 
Strength of association 
32 
ComRuter use. video games and 12hysical actLyifty 
Of the six effect sizes concerning computer and video game use, four (67%) 
found no relationship and two (33%) found a medium negative relationship. The two 
negative effects were found for samples of boys and girls in a single study (Janz & 
Mahoney, 1997). However, a limitation of this study was that the recall period used 
to measure physical activity and video-game playing did not overlap. This means that 
the level of physical activity was unknown during the period that video game playing 
was being measured. This design limitation suggests that conclusions drawn from 
this study be interpreted with caution. 
These findings suggest that there is probably no relationship between 
computer/use or video game playing and physical activity. Two-thirds of the findings 
showed no association and the one study showing a negative association had a design 
limitation that prohibits meaningful conclusions. 
Research desig! 2s and measurement 
The majority of samples employed cross-sectional designs (k = 29; 88%). 
Tliree samples were longitudinal studies (Gupta et al., 1994; Robinson et al., 1993; 
Huston et al., 1999) and one was a randomised controlled trial (RCT) (Robinson, 
1999). Longitudinal samples and the RCT all showed no association. 
Physical activi . Twenty-seven samples (82%) relied on child self-reported 
measures of physical activity of which three were interviewer administered. Two 
samples relied on parent reports of child activity, two samples used direct observation 
and two samples used motion sensors. Of the four samples using objective measures 
of physical activity (motion sensors or direct observation), three showed no effect 
(Janz & Mahoney, 1997; Sallis et al., 1993) and one revealed a small negative effect 
(Durant et al., 1994). Nineteen samples (58%) measured moderate-to-vigorous 
physical activity (MVPA), six (18%) measured only vigorous physical activity, six 
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(18%) measured sports participation, and two (6%) gave no information. All samples 
involving vigorous physical activity showed no associations with TV viewing. 
Three-quarters of the samples (k = 14) measuring MVPA and two-thirds of the 
samples measuring sports participation (k = 4) also showed no effects. Fifty-two 
percent of samples (k = 17) reported no study-specific validity or reliability data for 
the physical activity measure. 
Sedentary behaviour. Twenty-seven samples (82%) relied on self-reported measures 
of sedentary behaviour of which two were interviewer administered. Four samples 
(12%) relied on parental reports of child behaviour. Two samples (Guillaume et al., 
1997; Robinson, 1999) used child and parent reports of child behaviour although both 
showed no association with physical activity. In both studies, child and parent reports 
(TV hr. wk") showed poor concurrent validity (e. g., Spearman rho = 0.3 1; Robinson, 
1999) although correlations improved when measuring dy. wk7l only (Guillaume et 
al., 1997). In both studies, children were under 12 years of age. In the one sample 
that used direct observation of both TV viewing and physical activity (DuRant et al., 
1994) a small negative association was found (r = -0.19), although children were very 
young (3-4 yrs old). 
There was considerable variability in the criteria used for the assessment of 
TV viewing. Thirteen samples (48%) used a single-item self-report measure, nine of 
which used categorical variables. Categories varied greatly (e. g., hr. night", days. wk7 
1) as did the units of estimation (minutes, k= 12; hours, k= 16; days, k= I). The 
length of the recall period used to assess TV viewing also varied, with the majority 
relying on a one-day (k = 16; 50%) or one-week (k = 13; 41 %) sampling frame to 
estimate habitual viewing. One sample used a one-day after-school recall and two 
samples used a two- or three-day recall. Three samples assessed a TV viewing 
composite variable, making it difficult to isolate the strength of association between 
TV viewing and physical activity. 
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Summaly and conclusions 
It is concluded that no relationship exists between TV viewing, playing video 
games or computer use and physical activity in young people. While most studies 
employed cross-sectional designs (Evidence Category C; MHLBI, 1998) the 
longitudinal studies and the RCT also showed no associations. Based on this 
evidence, watching television and playing video games does not appear to displace 
physical activity in young people. 
A recent review of correlates of physical activity of children and adolescents 
(Sallis, Prochaska et al., 2000) concluded the relationship between TV/video games 
and physical activity to be indeterminate among 4-12 yr olds and zero among 13-18 
year olds. The current review examined these studies more closely, located additional 
evidence and concluded that the relationship, across all age groups, is best described 
as zero (74% of effect sizes show no association). In the present review, only 2 1% of 
effects showed a negative association and these have methodological limitations. 
Plausible explanations include measurement error for both physical activity and 
sedentary behaviour or that physical activity and sedentary behaviour (TV viewing 
and playing video games in particular) are independent constructs. 
Measurement error may also confound true relationships because most studies 
used cross-sectional designs which detached and statistically aggregated time-use 
patterns across a day or week (e. g., hours of TV viewing per day). Because the 
temporal and environmental context of each behaviour is lost, trends of association 
within sampling periods may be masked or cancelled out. 
If physical activity and sedentary behaviour are found to be independent 
constructs, it is likely that different sets of mediators are operating and the conceptual 
and analytical tools required to understand them are possibly distinct. Few 
researchers have commented on this possibility (Gordon-Larson et al., 2000; 
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Gortmaker et al., 1990; Owen, Leslie, Salmon & Fotheringham, 2000) and research 
and policy efforts to understand and reduce sedentary behaviour continue to focus 
almost exclusively on known determinants of physical activity (Health Education 
Authority, 1998; United States Department of Health and Human Services, 1996, 
2000). This may seriously limit the effectiveness of our interventions because efforts 
to increase levels of physical activity may not actually reduce the time young people 
spend in highly prevalent sedentary behaviours. 
2.6. Overall summary and conclusions 
Few studies have focused on factors that mediate patterns of inactivity. Also, 
very little is known about the nature and prevalence of sedentary behaviour or the 
correlates of such behaviour in young people. The most prevalent sedentary 
behaviour is television viewing although contemporary youth find many ways to be 
inactive. The popularity of TV viewing is a consistent finding across age, gender and 
ethnic groups. Contrary to both learned and lay opinion, the limited secular data 
available suggest that total media-use (TV viewing, playing video games, 
computer/internet use, reading and listening to music), the most prevalent form of 
sedentary behaviour, has not increased over the past 40 years (it remains stable at 
around 3 5-40 hr. wk" for II- 17 yr olds) and therefore has not reached epidemic 
proportions. However, evidence does suggest that contemporary youth have 
reallocated their media-use such that playing video games and using the computer 
Antemet appears to have replaced some of the time previous generations of young 
people have used for listening to music and reading comic books. 
A consistent epiderniologic finding is that the prevalence of obesity and 
overweight among children and adolescents is increasing in many countries. 
However, few studies provide data supporting possible mechanisms involving 
television viewing. Findings from the review in this thesis suggest that, at best, only 
a small relationship exists between TV viewing and body composition in young 
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people. While the total amount of time per day engaged in sedentary behaviour is 
inevitably prohibitive of physical activity, TV viewing, video game playing or 
computer use alone do not appear to displace physical activity. Health outcomes 
associated with TV viewing may be confounded by demographic variables, 
particularly socio-economic inequalities. However, some evidence suggests that TV 
programme and advertisement content may influence the food choices and eating 
frequency of young children. These are fertile areas for further study. 
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Chapter 3 
Study 2: Clustering of sedentary behaviours and physical activity 
among youth: A cross-national study 
3.1. Introduction 
Study I established that television viewing should not be used as a single 
marker of sedentariness, among youth and research should attempt to examine the 
many ways young people can be inactive. Studying multiple sedentary behaviours is 
therefore important for three reasons. Firstly, it enables a more complete examination 
of youth sedentariness. Secondly, it allows congruencies among behaviours to be 
identified. Finding correspondence among sedentary behaviours is important because 
of the possibility for shared determinants and the potential for interventions to shift 
the distribution of multiple inactive behaviours. Thirdly, studying more than one 
sedentary behaviour is important because a combination of behaviours may create a 
health risk that is greater than expected from the sum of individual behaviours 
(Hulshof, Wedel, Lowik, Kok & Kistemaker, 1992). To date, no studies have 
attempted to identify groups of young people that share similar patterns of 
sedentariness. Ibis is a gap in the literature because segmenting target populations 
into groups based on risk-behaviour can help improve the scope, utilisation and 
efficacy of health interventions (Slater & Flora, 199 1). 
The present study was designed to fill several gaps in knowledge about young 
people's sedentary behaviour. There is a need to develop an understanding of what 
children are doing during periods of inactivity and how associations between different 
types of sedentary behaviour contribute to patterns of overall sedentariness. 
Therefore, the purposes of the present study were to (a) investigate whether selected 
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sedentary behaviours cluster in meaningful ways in a cross-national sample of 
children ages 11 -IS, (b) examine the interrelationships between sedentary behaviours 
and physical activity, and (c) examine how clusters vary by gender, nationality, 
ethnicity, and BMI. These purposes relate to Phase III research of the behavioural 
epidemiology framework (Sallis, Owen et al., 2000). 
3.2. Method 
Participants and Settin 
USA saMple. One-thousand-seven-hundred-fifty students (mean age = 12.9 ±0.92 yr.; 
59% female) were recruited from 24 middle schools (grades 6-8 only) in Southern 
California during spring 1997. The ethnic distribution of the sample was 51% white, 
17% Latino/Hispanic, 12% Asian/Pacific Islander, 12% multiethnic/multiracial, 7% 
African-American, 1% Native American, and 1% Other. The middle schools were 
recruited as part of a larger four-year study of physical activity and nutrition (M- 
SPAN, Middle School Physical Activity and Nutrition) and were representative of the 
general middle school population in Southern California. At the time, the author was 
employed in the USA as a research specialist for project M-SPAN. Principle duties 
involved developing measures and coordinating the distribution and collection of the 
physical activity survey used in this thesis. The present analyses use baseline data 
from the M-SPAN study. Mean enrolment per school was 1081 (range = 456 -1776) 
students. Averaging across all schools, 43% of students were non-white and 39% 
received free or low cost meals. 
UK sample. Seven-hundred-forty-four students (mean age = 13.0 ±0.94 yr.; 85% 
female) were recruited from 13 secondary schools (range II- 16 yr. ) in England. 
Schools were recruited as part of a larger study investigating curriculum change in 
physical education and were nationally representative of geographical regions, socio- 
economic background and academic standards. Mean enrolment per school was 848 
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(range = 112 -1905) students. Girls were over-sampled because of wider study 
objectives not relevant to the present investigation. 
For both samples, those reporting injury or illness that influenced their current 
physical activity patterns were excluded from data analyses. 
For the USA sample, all research procedures were approved by the Director of 
the Committee for the Protection of Human Subjects at San Diego State University. 
For the UK sample, research procedures were approved by the Ethical Advisory 
Committee at Loughborough University. 
Measures 
Data for the present study were collected using a modified form of the Self- 
Administered Physical Activity Checklist (SAPAC) (Sallis, Strilaniller, Harsha & 
Feldman, 1996). 'Me original SAPAC involves recall of physical and sedentary 
behaviour over the previous day. The modified version used in the present study uses 
a 7-day recall format. The physical activity items from the original SAPAC have 
been shown to have acceptable levels of test-retest reliability and validity among fifth 
grade girls and boys in relation to heart rate telemetry and accelerometer measures 
(Sallis et al., 1996). Because no objective measure of sedentary behaviour is currently 
available, no validity data are presented. 
The modified SAPAC is based on a list of 32 physical activities and seven 
sedentary activities. Students indicated which of the activities they had participated in 
during the past seven, days, the number of days they had participated and the total 
number of minutes each day. Open-ended items were used to record any additional 
physical activities or sedentary behaviours not included in the original checklist. 
Where possible, trained research assistants recoded responses from the open-ended 
items into activities included in the checklist. Each physical activity was assigned an 
intensity weighting based on MET values (Ainsworth et al., 1993). For the UK 
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sample, one of the items, baseball, was substituted with cricket. Tlis did not 
influence the physical activity outcome variable because they are considered 
equivalent in terms of metabolic cost (Ainsworth et al., 1993). 
From responses to the 32 physical activity items, leisure time physical activity 
was classified into four categories based on recommendations of physical activity for 
adolescents (Sallis & Patrick, 1994). Using categories that are based on thresholds of 
physical activity thought necessary for health benefits are useful from a public health 
perspective because they enable the identification of individuals at risk from health 
outcomes associated with 'traditional' measures of inactivity (Macera & Pratt, 2000). 
The four categories of physical activity were: No Activity (no reported minutes of 
leisure time physical activity in previous 7 days), Low Activity (> 0 min. wk"l but less 
than either 150 min. wk*1 of moderate activity [4-6 METs] or 60 min. wk7l vigorous 
activity [6+ METs]), Moderate Activity (> 150 min. wk71 of moderate activity or 60 
min. wk7l vigorous activity) and High Activity (> 300 min. wk7l of moderate activity or 
120 min. wk7l vigorous activity). 
The univariate distribution of each sedentary behaviour was positively skewed 
and lcptokurtic and transformation procedures could not reduce this non-normality to 
within acceptable limits. Therefore each sedentary behaviour was polychotomised, 
with cut-points based on the distribution of each variable as well as levels that would 
translate easily into recommendations for public health. Time spent on the 
computer/internet, playing video games, doing homework, reading (not for school), 
sitting and talking/listening to music, and talking on the telephone were classified into 
4 categories: None (0 hours. wk7l), Low (0.1 to 2.9 hours. wk"), Moderate (3.0 to 6.9 
hours. wk"), and High (7+ hours. wk7l). Television use was classified into five 
categories: None (0 hours. wk"), Low (0.1 to 6.9 hours. wk7l), Moderate (7 to 13.9 
hours. wk'l), High (14 to 27.9 hours. wk"'), and Very High (28+ hours. W). 
41 
Based on a 7-day test-retest pilot study (n = 100) among USA youth, the 
intraclass correlation coefficient for the physical activity measure was 0.42, partially 
reflecting actual differences in physical activity. The mean intraclass correlation 
coefficient across the seven sedentary items was 0.70 (range 0.42 to 0.92). 
For the USA sample only, ethnicity and self-reported height and weight were 
also collected. Body mass index (BMI; weight [kg]/height squared (m 2]) was 
computed based on the child-reported estimates of height and weight. The bivariatc 
Pearson correlation between parent-reported child BMI and child-reported BMI was 
0.87. 
Based on recent international cut-off points established for child overweight 
and obesity (Cole, Belfizzi, Flegal & Dietz, 2000), participants were classified as 
either underweight, nornial weightý overweight, or obese. The cut-points for 
overweight and obesity were based on age- and sex-specific reference centiles defined 
to pass through BMI values of 25 kg. m2 (overweight) and 30 kg. M2 (obese) at age 18 
yr. 
Procedure 
USA saml2le. Teachers from three classrooms (one per grade) at each participating 
school distributed surveys. Instructions to the teachers were provided via a cover 
letter describing the purpose and content of the survey. It was emphasised that 
student participation was voluntary and anonymous. Informed consent was indicated 
by a completed returned survey. Surveys were distributed on the first school day of 
an assigned week and were collected from students on the last school day of that 
week. All surveys were completed at home and returned in sealed envelopes to 
classroom teachers. Instructions regarding the purpose of the survey, the estimated 
time to complete the survey, and the overall goals of the research project were 
described in cover letters to parents and students. The overall survey response rate 
was 72% (range 39.8 - 94.9% per school). 
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UK sample. One teacher was selected from each school to act as a liaison to co- 
ordinate the wider study. The liaison teacher attended a workshop detailing the study 
purpose which included instructions for administering the survey. The liaison teacher 
was responsible for the distribution and collection of all surveys at their school. It 
was emphasised that student participation was voluntary and anonymous with 
informed consent indicated by a completed returned survey. Each school was 
instructed to return approximately 60 completed surveys to research staff. Each 
teacher verbally clarified instructions for students and resolved questions about the 
comprehension of test items. All surveys were distributed, completed and collected 
during a single class period. Because schools were not required to record the number 
of surveys distributed it was not possible to calculate response rate statistics. 
Data Analy Lis 
To identify groups of young people who share similar sedentary behaviour 
patterns, a cluster analysis was performed. The objective of cluster analysis is to 
define the structure of the data by placing similar observations into groups. Physical 
activity was also included in the cluster analysis to examine patterns in which 
physical activity and sedentary behaviours are inter-related within individuals. 
Separate cluster analyses were performed for males and females because Review 2 of 
Study I revealed gender to be a correlate of one highly-prevalent sedentary behaviour, 
TV viewing. 
Before the physical activity and sedentary behaviour variables were 
polychotomised, outliers and data reporting errors were identified. Self-reported 
duration estimates exceeding 12 hours per day for any given activity were considered 
reporting errors and thus excluded from analyses. To reduce the influence of outliers, 
observations that exceeded 3 standard deviations from the mean of each variable were 
also omitted (Cramer, 1998). The proportion of total cases excluded was 2.5% (n 
64). Analyses of excluded data revealed no differences on BMI, level of parent 
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education (USA sample only), or grade level compared to those included in the final 
analyses. However, boys were more likely to over-report than girls in the USA 
sample (X2 [1,1628] = 6.91, p =. 009), but not in the UK sample, Xý (1,7831 = 0.22, 
p =. 65). The final sample was N= 2400 (UK = 722, USA = 1678). 
Following the recommendations of Punj and Stewart (1983), a two stage 
clustering procedure was employed. All analyses were run on standardised scores (z- 
scores) to further reduce the effects of outliers, give variables equal importance in the 
analysis and provide a common metric for the solution. The first step involved 
performing agglomerative hierarchical clustering on the observations to determine a 
possible number of clusters and starting points (seeds) for each cluster centre. In 
hierarchical methods each observation begins as its own cluster and each step joins 
clusters that are most similar. Squared Euclidean distances were used to create the 
similarity matrix between observations and Ward's method was the algorithm used to 
form the clusters. Ward's method attempts to minimise the sum of squares of any two 
clusters that can be formed at each step. In accordance with procedures outlined by 
Hair, Anderson, Tatham and Black (1998), the number of clusters was selected based 
on a combination of empirical and theoretical criteria. These were (a) rescaled 
distances evident in the dendrogram, (b) percent changes in the agglomeration 
coefficient at each step, and c) conceptual considerations of the number of clusters 
considered 'manageable' for interpretation. 
Once an acceptable number of clusters had been identified, centroid means 
were used as seed points for a non-hierarchical cluster analysis. Non-hierarchical 
cluster analysis (K-means) was used to refine the cluster solution found in step I- 
Non-hierarchical methods involve an iterative partitioning process which begins by 
dividing observations into a predetermined number of clusters and then reassigning 
observations to the cluster that has the closest group centroid. Non-hierarchical 
methods are preferable when they use non-random starting points for the cluster 
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centres (Hair et al., 1998). The process terminates when the within-cluster variance 
has been minimised and the between-cluster variance maximised. 
In contrast to current practice in the cluster analytic literature, differences 
between final cluster centres; were not tested using analysis of variance. This is 
because clustering methods attempt to maximise the separation between clusters and, 
in doing so, drastically violate assumptions of the significance test. Because observed 
significance levels from F-tests levels are not corrected for this they cannot be 
interpreted as tests of the hypothesis that the cluster means are equal (W. S. Sarle, 
personal communication, October 25,2000). However for descriptive purposes) 
mean squares from ANOVA enable the between-cluster variance to be expressed as a 
percentage of the total-cluster variance, thereby providing a measure of efficiency of 
the cluster solution (Alt, 1990). The reliability of the solution was examined by 
randomly dividing the sample into two sub-samples and performing separate cluster 
analyses on each. Again, Ward's method was used as the clustering algorithm, with 
squared Euclidean distances used as the measure of similarity between observations. 
Descriptive comparisons of the resultant solutions provide evidence of cluster 
stability (Hair et al., 1998). Once a valid and reliable cluster structure had been 
identified, chi-square analysis was used to examine cluster profiles based on 
nationality, age, BMI (USA sample only) or ethnicity (USA sample only). 
3.3. Results 
Table 3.1 presents demographic data for the whole sample. Tables 3.2 and 3.3 
present the prevalence of sedentary behaviour and physical activity among girls and 
boys in the USA and UK samples. 
Intercorrelations 
Table 3.4 presents the polychoric correlation matrix for the seven sedentary 
behaviours and physical activity for the whole sample. All correlations were positive 
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and generally low; only three correlations were greater than 0.3. The highest 
intercorrelation was between talking on the telephone and sitting and talking with 
fhends/listening to music (r = 0.49). Variance inflation factors (VIF), which provide 
evidence of multicollinearity (Bowerman & O'Connell, 1990), were all less than 10 
(mean = 1. IS), suggesting that associations were sufficiently small to not overweight 
any one variable in the clustering procedure. 
Table 3.1. Demographic characteristics of the sample. 
n % 
Gender 
Male 819 34 
Female 1581 66 
Country 
USA 1678 70 
UK 722 30 
Age 
11 yr. 414 17 
12 yr. 782 33 
13 yr. 809 34 
14 yr. 358 15 
15 yr. 31 1 
Ethnicity 
White 834 51 
Latino/Hispanic 273 17 
Asian/Pacific Islander 185 12 
Multiethnic/multiracial 189 12 
African-American 122 7 
Native American 15 1 
Other 17 1 
Body Mass 1ndex11,2 
Underweight 27S 17.6 
Normal weight 968 61.9 
Overweight 248 15.9 
Obese 72 4.6 
Notes: 
T 7; -1. 
2 
Collected in USA sample only 
based on age- and sex-specific reference centiles for BMI (Cole et al., 2000) 
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Table 3.2 Prevalence (%) of sedentary behaviour among girls and boys in the USA 
and (UK) samples. 
None Low Moderate High 
(0 hr. wk71) (0.1-2.9 hr. w 1) (3-6.9 hr. wk*') (>7 hr. wk7') 
USA UK USA UK USA UK USA UK 
Computer' 
Girls 41 31 39 48 15 16 55 
Boys 44 31 32 36 15 22 9 11 
Video games 
Girls 67 61 24 26 6934 
Boys 40 28 36 26 14 22 10 24 
Homework 
Girls 10 12 24 34 32 31 34 23 
Boys 15 29 29 34 26 24 30 13 
Reading 
Girls 42 43 39 42 12 11 74 
Boys 56 62 29 27 10 852 
Sit & talk 
Girls 17 20 27 28 22 22 34 30 
Boys 31 41 31 29 15 16 23 14 
Telephone 
Girls 21 21 42 61 14 11 23 8 
Boys 46 47 41 44 7564 
None Low Moderate High Very High 
(0 hrmle) (0.1-6.9 (7-13.9 (14-27.9 (28+ 
hrmle) hrmlel) hrAC) hr. wk*') 
USA UK USA UK USA UK USA UK USA UK 
TV viewing 
Girls 15 17 41 32 18 22 16 22 10 7 
BOVS 15 19 36 30 16 21 19 22 14 8 
Note: 
1 Includes internet use 
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Table 3.3 Prevalence of physical activity among girls and boys in the USA and (UK) 
samples. 
Inactive Low Moderate High 
(0 hr. wk") (<150 min. wk7l (> 150 min. wk7l (>300 min. wk7l 
MOD or <60 MOD or >60 MOD or >120 
minmlCl VIG) min. wlCl VIG) min. wk7l VIG) 
USA UK USA UK USA UK USA UK 
Girls 3 4 12 12 9 23 76 61 
Boys 6 5 6 8 7 8 81 79 
Table 3.4. Polychoric correlation matrix for the sedentary behaviours and physical 
activity (Listwise n= 2390). 
Variable 2345678 
1. Computer/internet use 
2. Playing video games 
3. Doing homework 
4. Reading (non school) 
5. Sitting & talking 
6. Using the Telephone 
7. TV viewing 
0.13 0.26 0.15 0.16 0.14 0.15 0.17 
1.00 0.08 0.06 0.08 0.05 0.23 0.23 
1.00 0.28 0.34 0.25 0.27 0.27 
1.00 0.17 0.09 0.10 0.16 
1.00 0.49 0.33 0.27 
1.00 0.23 0.24 
1.00 0.17 
8. Physical Activity 1.00 
Cluster analyses 
From the two-stage analysis a three-cluster solution emerged as tenable for 
both boys and girls to explain the grouping of sedentary behaviour and physical 
activity. Based on the mean squares from ANOVA and descriptive statistics from the 
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split-sample analyses, the three-cluster solution appeared efficient and stable (see 
Table 3.5) supporting the validity and reliability of the solutions. 
Table 3.5. Efficiency and stability of cluster solution for total and split samples. 
% of sample in cluster 
n Eff. Clus. 1 Clus. 2 Clus. 3 
Total sample Boys 819 97% 40 47 13 
Boys sample 1 380 97% 32 52 16 
Boys sample 2 439 97% 48 42 10 
Total sample Girls 1570 98% 15 36 49 
Girls sample 1 759 97% 16 36 48 
Girls sample 2 777 98% 16 43 41 
Note: 
1 Eff. = Mean efficiency of solution (between-cluster variance/total-cluster 
variance)*100. 
Figures 3.1 and 3.2 show the cluster profiles expressed in standardised scores 
for boys and girls, respectively. A z-score of +/- 0.5 was used as a criterion for 
identifying distinguishing characteristics within each cluster. 
Boy5. Cluster 1 (40% of sample, n= 333) comprised boys who self-reported more 
sedentary behaviour than their peers. Of particular note was that their sedentariness 
centred. around playing video games (z = +0.95) and watching television (z = +0.73). 
Twenty-six percent of boys in this cluster played video games for more than I hr. dj1 
and 27% watched more than 4 hours of television per day. Playing on the 
computer/internet was also prevalent (z = +0.41). Cluster I was therefore 
characterised. by sedentary behaviour that involved the use of technology and in 
particular, screen-based entertainment. Interestingly, 94% of boys in cluster I also 
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Figure 3.1. Standard scores of cluster centroids on sedentary behaviour and physical 
activity among boys (n = 819). 
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Figure 3.2. Standard scores of cluster centroids on sedentary behaviour and 
physical activity among girls (n = 1570). 
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participated in double the recommended guidelines for physical activity necessary for 
health. Based on these characteristics, boys in cluster I were labelled 'techno 
actives. ' 
Cluster 2 (47% of sample, n= 383) comprised boys who, compared to their 
peers, participated in average levels of sedentary behaviour, with the exception of 
sedentary socialising which appeared relatively infrequent (sitting and talking with 
friends/listening to music, z= -0.70; telephone use, z= -0.66). Sixty percent of boys 
in cluster 2 did not use the telephone in the past 7 days and 84% spent less than 3 
hr. wIC' sitting and talking with friends. However, the majority of boys (92%) in 
cluster 2 also engaged in physical activity that exceeded twice the recommended 
guidelines for health. Based on these characteristics, boys in cluster 2 were labelled 
4non-socialising actives. ' 
Cluster 3 (13% of sample, n= 103) comprised boys who self-reported less 
sedentary behaviour and less physical activity than their peers. From the cluster 
profiles, distinguishing characteristics were the time spent socialising (sitting and 
talking with friends/listening to music, z= -0.86; telephone use, z= -0.82), doing 
homework (z = -0.90) and engaging in physical activity (z = -2.27). In particular, the 
majority of boys in cluster 3 did not use the telephone (73%) or sit and talk with 
friends (61%) in the past seven days. They also did less homework than their peers, 
with many doing none at all (5 1 %) or a minimal amount (26% < 25 mins. dy") in the 
past week. Ninety percent of boys in cluster 3 did insufficient physical activity in the 
past week to derive health benefits. Based on these characteristics, boys in cluster 3 
were labelled 'uninvolved inactives. ' 
Girls. Cluster I (15% of sample, n= 243) comprised girls who self-reported more 
sedentary behaviour than their peers. A distinguishing characteristic was the time 
spent in sedentary socialising. In particular, 53% of girls in cluster I spent more than 
3 hr. wk" on the telephone, with 3 1% averaging I hr. df 1 or more. Fifty-eight percent 
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of girls also spent more than I hr. dy"' sitting and talking (or listening to music) with 
friends. Television viewing and doing homework were also prevalent leisure-time 
activities for girls in cluster 1. Sixty-three percent watched more than I hr. df 1 of TV, 
with 14% watching more than 4 hours daily. Seventy-nine percent of girls in cluster 1 
also spent more than 3 hr. wk*l doing homework, with 44% doing more than 7 hr. wk" 
Virtually all girls in cluster 1 (97%) also engaged in sufficient physical activity to 
derive health benefits, with many (82%) exceeding current guidelines by at least 
100%. Based on their socialising and homework behaviour, girls in cluster I were 
labeled 'sociable actives. ' 
Cluster 2 (36% of sample, n= 562) appeared similar to the cluster 2 of boys 
(47% of sample). It comprised girls who engaged in less sedentary behaviour than 
girls in cluster 1, particularly when socialising. Specifically, 80% and 94% spent less 
than 3 hr. wk" sitting and talking with friends and using the telephone, respectively. 
All girls in cluster 2 engaged in sufficient physical activity for health, with 83% 
exceeding current recommendations by 100%. Girls in cluster 2 were also labeled 
$non-socialising actives. ' 
Cluster 3 was the largest group of girls, comprising 49% of the sample (n 
765). Their sedentary behaviour appeared lower and more stable (mean z-score 
0.32) compared with other clusters, with many reporting 0 hr. wk" of 
computer/intemet use (5 1 %), playing video games (79%), doing homework (28%), 
reading (not for school) (63%), sitting and talking with friends (33%), being on the 
telephone (37%) and watching TV (28%). The lower prevalence of sedentary 
behaviour among girls in this cluster was not compensated for by higher levels of 
physical activity. Ninety-five percent of this group did insufficient physical activity 
for health in the past seven days. Based on the characteristics from the profile, girls in 
cluster 3 were considered 'uninvolved inactives. ' 
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Cluster UouI2 characteristics 
Table 3.6 shows the difference in prevalence of sedentary behaviour and 
physical activity between the clusters. For boys, chi-square analyses revealed no 
significant differences between cluster groups on nationality (p = 0.72), age (P = 
0.47), ethnicity (p = 0.19), and BMI (p = 0.95). This suggests that the grouping of 
sedentary behaviour and physical activity within each cluster is invariant with respect 
to these variables. Among girls, cluster 3 contained proportionally more participants 
from North America, (X2 [2, N= 1570] = 9.25, p< 0.01), and were generally older 
than girls in clusters I and 2, (X2 [6, N= 1552] = 47.23, p< 0.001). No differences 
were observed among girls between clusters on ethnicity (p = 0.14) or BMI (p = 0.54). 
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Table 3.6. Differences in sedentary behaviour and physical activity between clusters. 
Techno- 
Actives 
(n = 333) 
% of sample wi 
BOYS 
Non- Uninvolved 
socialising Inactives 
Actives 
(n = 383) (n = 103) 
thin each cluster 
GIRLS 
Sociable Non- 
Actives socialising 
Actives 
(n = 243) (n _= 
5 62) 
Uninvolved 
Inactives 
(n = 765) 
Computer/internet 
0 hr. wk7l 28 46 72 28 44 51 
1-3 hr. wk7' 33 37 15 43 44 37 
3-7 hr. wk" 23 12 6 21 10 10 
7+ hr. wlCl 16 5 7 8 2 2 
Video games 
0 hr. wk7l 18 47 69 57 71 79 
1-3 hr. wk" 34 39 20 28 23 14 
3-7 hr. wO 22 12 5 10 4 5 
7+ hr. wlCl 26 2 6 5 2 2 
Homework 
0 hrAC' 5 19 51 2 15 28 
1-3 hrAC' 25 34 26 19 40 30 
3-7 hr. wlCl 29 27 10 35 28 27 
7+ hr. wk71 41 20 13 44 17 15 
Reading 
0 hrAC' 49 59 74 35 44 63 
1-3 hr. w]Cl 32 29 17 42 44 26 
3-7 hr. wk" 12 10 5 16 8 9 
7+ hr. wk7l 7 2 4 7 4 2 
Sit & talk 
0 hr. wlCl 9 44 61 1 34 33 
1-3 hr. wk7l 22 40 25 13 46 29 
3-7 hr. wk71 23 11 8 28 16 20 
7+ hr. wk" 46 5 6 58 4 18 
Telephone 
0 hr. wk7l 22 60 73 5 36 37 
1-3 hr. wk" 56 34 19 42 58 51 
3-7 hr. wk" 11 4 4 22 3 7 
7+ hr. wk7l 11 2 4 31 3 5 
TV viewing 
0 hr. wk", 4 19 45 6 23 28 
1-7 hr. wk7l 19 52 21 31 50 30 
7- 14 hr. wk" 17 17 11 22 16 22 
14 - 28 hr. wk7l 33 9 14 27 8 14 
28+ hr. wlel 27 3 9 14 3 6 
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Table 3.6. Contd. 
% of sample within each cluster 
BOYS GIRLS 
Techno- Non- Uninvolved. Sociable Non- Uninvolved 
Actives socialising Inactives Actives socialising Inactives 
Actives Actives 
(n = 333) (n = 383) (n = 103) (n = 243) 562) (n = 765) 
Physical activity 
None ' 0 0 45 0 0 23 
>0 but < 1 0 45 3 0 72 
guidelines 
b 
Meeting 5 8 10 15 17 5 
guidelines ' 
2x guidelines d 94 92 0 82 83 0 
Notes: 
a0 hr. wk" 
b< 150 min. wk7l MOD or <60 min. wk-1 VIG 
c >150 min. wk7l MOD or >60 min. wk*l VIG 
d >300 min. wk7l MOD or >120 min. wk" VIG 
3.4. Discussion 
Present results confirm prevalence studies (Andersen et al., 1998) that show 
young people spend considerable portions of their leisure time being sedentary. The 
most prevalent sedentary behaviour was television (TV) viewing. Approximately 
one-third of USA and UK youth reported watching television more am 4 hr. dil. 
These viewing habits exceed by 100% the daily limits recommended by the American 
Academy of Pediatrics (1986). This is an important finding because previous data 
suggest that TV and video game use tracks from childhood to adolescence, especially 
among boys who are high-users relative to peers (Janz et al., 2000). 
Duration estimates of other sedentary behaviours highlight the many ways 
young people are inactive. However, the low intercorrelations between sedentary 
behaviours suggest youth sedentariness is multifaceted and cannot be accurately 
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represented by one measure such as TV viewing. Interestingly, correlations between 
sedentary behaviours and physical activity were all small and positive (mean r= 
0.22). Data from the Bogalusa Heart Study (Myers et al., 1996), an age-matched 
sample for comparison, also found correlations between television viewing/video 
game playing and physical activity to be positive and of similar magnitude (r = 0.20). 
There were no instances of negative correlations between physical activity and 
sedentary behaviour which is consistent with conclusions drawn from Review 4 of 
Study 1. Thus, it seems physical activity does not interfere with behaviours such as 
reading or homework, or vice-versa. Overall, these findings argue against the 
assumption that physical activity and sedentary behaviour share an inverse and causal 
relationship. Some have argued that activity and inactivity represent distinct domains 
that independently affect the prevalence of obesity (Gortmaker et al., 1990). This 
claim has been supported by new data showing detrimental effects of TV viewing on 
body composition that are independent of physical activity (Salmon et al., 2000). 
Present findings support Owen et al. 's (2000) contention that sedentary 
behaviour can sometimes compete with and sometimes coexist with physical activity. 
In both girls and boys, two of the three clusters contained youth who were sufficiently 
active for health. A third cluster contained individuals who reported little or no 
physical activity in the past week. In the present study, sedentary behaviours and 
physical activity clustered in similar patterns among girls and boys. Thirteen percent 
of boys and 49% of girls were in the inactive cluster, a sex difference in physical 
activity that receives widespread support in the literature (Sallis, Prochaska et al., 
2000). 
Among boys, a lack of physical activity clustered with low levels of 
homework and a lower prevalence of socialising behaviour. It is unclear why inactive 
boys did less homework, talked on the telephone less, and sat and talked with friends 
less compared with their active peers. This finding appeared robust across 
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nationality, age, ethnicity and BMI. These boys were less involved than their peers on 
virtually all the behaviours listed. This pattern could reflect an arnotivational 
syndrome or a response-set to under-report all behaviours. Of the boys who were 
sufficiently active for health (clusters I& 2), 40% appeared heavily dependent on 
technology-based entertainment (TV viewing, video games and computer/intemet 
use) while sedentary. This cluster shows why simple hypotheses about the 
association of physical activity and sedentary behaviour have not been supported. 
Further study should examine the determinants of technology-based sedentariness 
among adolescent boys while recognising the rapidly changing landscape in this area. 
Among girls who did little or no physical activity, self-reported sedentary 
behaviour also appeared low. These findings suggest either that girls in cluster 3 
under-reported their leisure-time behaviour or they were involved in activities not 
measured by the SAPAC. It is important that further study attempt to understand 
what inactive girls are doing during their free-time. In contrast to boys, girls who 
were sufficiently active for health (clusters I& 2) appeared differentiated by their 
sedentary socialising behaviour (talking on the telephone, sitting and talking with 
friends). Socialisers also watched more television and spent more time doing 
homework than their non-socialising counterparts, perhaps because these behaviours 
provided additional contexts for socialising. 
In general, the three-cluster solution appeared invariant with regard to the 
nationality of the sample. This suggests similar clusters may emerge among middle 
school children in other western cultures. However, of note were differences between 
USA and UK girls on one highly-preferred sedentary behaviour, telephone use. 
Almost three times the number of USA to UK girls (23 vs. 8%, respectively) reported 
using the telephone greater than I hr. dail. In the USA, unlimited local calls are 
included for a fixed monthly tariff compared to local calls in the UK being charged on 
a per-minute basis. This may highlight the importance of an environmental 
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determinant in constraining or facilitating one sedentary behaviour that is highly 
popular among adolescent girls. Environmental variables are strongly related to 
levels of physical activity among youth (Sallis & Owen, 1999) and associations may 
be even stronger for sedentary behaviour (Owen et al., 2000). Altering environmental 
constraints so that access to highly liked sedentary behaviours is contingent upon 
physical activity has also shown to decrease the time some children spend being 
inactive (Saelens & Epstein, 1998). 
Because many sedentary behaviours are important for the psychosocial 
development of youth, health professionals should seek to explore novel interventions 
for physical activity that preserve the context of their existing behavioural 
preferences. For example, girls clearly enjoy socialising, and friends' participation in 
physical activity within specific social structures has shown to mediate activity levels 
of girls and women (Allison & Aldaf, 1997). Research should examine whether 
physical activity interventions targeting social influences and social support also 
decrease the time girls spend engaged in inactive socialising. Similarly, boys had 
particularly high rates of sedentary behaviour that involved technology. Perhaps 
physical activity interventions that include the use of technology could be effective 
for boys. Unfortunately, the findings offer few clues for effective ways to engage 
inactive youth in physical activity. Both boys and girls reporting low levels of 
physical activity also reported low levels of virtually all sedentary behaviours. It is 
unclear how these inactive youth are spending their time or what their interests are. 
More research to understand this least active group is a high priority. 
The finding that body mass index did not differ significantly across the 
clusters is not surprising because sedentary behaviour and physic4l activity were 
included as cluster variables in the analysis. However, bivariate partial correlations 
(adjusting for physical activity) between BMI and sedentary behaviours were also 
very small (range =. 0.003 [TV viewing] to -0.05 [computer/intemet use]), suggesting 
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possible relationships are complex. These findings confirm conclusions drawn in 
systematic Review 3 of Study 1. Using multiple indicators of sedentary behaviour did 
not appear to elucidate these relationships further. 
A limitation of the present study is that data were based on self-reported 
measures of sedentary behaviour. While the SAPAC has demonstrated adequate 
validity and reliability using a one-day recall, a more complete examination of 
reliability using a 7-day recall is recommended. Another limitation concerns the 
reliance on cross-sectional data, which may not correspond with changes in sedentary 
behaviour and physical activity over time. A small number of explanatory variables 
failed to shed much light on characteristics of young people in the clusters. Girls in 
the inactive cluster were more likely to be from the USA and to be older, but more 
research is need to characterise these clusters further. Strengths of the study included 
the use of a large cross-national sample which improves the generalisibility of the 
findings and sex-specific analyses. 
3.5. Summary and conclusions 
The present study examined the interrelationships among sedentary behaviours 
and physical activity in a cross-national sample of youth ages 11-15. For boys and 
girls a three-cluster solution emerged as valid and reliable. One cluster contained 
young people who were physically active and reported more sedentary behaviour than 
their same-sex peers. For boys in this cluster, sedentary time was dominated by 
technology-based entertainment. For girls in this cluster, sedentary time was spent 
socialising with friends. A second cluster was characterised by less sedentary 
behaviour but equally high levels of physical activity. A final cluster contained young 
people who reported little or no physical activity and lower levels of sedentary 
behaviour. These findings suggest that physical activity and sedentary behaviour are 
not two sides of the same coin. Further study should examine (a) other behaviours 
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that contribute to a sedentary lifestyle among youth and (b) the modifiable 
determinants of sedentary behaviour in this population. 
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Chapter 4 
Study 3: A grounded theory of youth sedentary behaviour 
4.1. Introduction 
Study 2 established that sedentariness among youth extends beyond a simple 
understanding of physical (in)activity or the time spent watching television. While 
these data highlight some of the ways young people can be inactive, still very little is 
known about how and why free-time is allocated to some behaviours and not others. 
Attempts to understand the factors which contribute to how time is allocated may be 
considered Phase III research in the behavioural epidemiology framework (Sallis, 
Owen et al., 2000). 
While theoretical models have attempted to explain the behavioural choices 
people make about their health, these explanations derive largely from adult-based 
samples grounded in theories of social-cognition (Armitage & Conner, 2000). These 
theories give primary conceptual weight to the role of intention and conscious 
decision-making. These concepts may be limited for understanding youth sedentary 
behaviour because the role of intention in high ftequency behaviours (e. g., TV 
viewing) is unclear (Aarts, Verplanken & van Knippenberg, 1998) and the 
assumption that young people are logical and rational decision-makers remains 
largely untested (Maddux, Roberts, Sledden & Wright, 1986). Clearly, young people 
think, feel, decide and act differently from adults and theories that attempt to explain 
their cognition, affect and behaviour probably need to reflect sets of influence that are 
specific to young people. 
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In an effort to pursue a more integrated, contextualised. study of youth free- 
time behaviour, a structuralist approach is advocated--one in which sedentariness is 
conceptualised as a series of complex interrelationships between sedentary 
behaviours selected in the context of possible alternatives that form part of a broader 
structure. This broader structure should 'situate' physically (in)active choices, 
thereby acknowledging the meaning and values given to behaviour and the social and 
physical structures in which it occurs. Surprisingly, 'situated' or contextualised data 
is conspicuously absent in the youth physical activity and health literature, largely 
because researchers have focused on descriptive epidemiology or the quantitative 
relationships between dose and response (Caspersen, Nixon & DuRant, 1998; Malina, 
1995; Riddoch, 1998). Where data are available, they often refer only to sports 
involvement or structured physical activity (Kremer, Trew & Ogle, 1997). 
Puipose 
The purposes of this study were to (a) listen to and learn about how young 
people (14-15 years of age) experience and talk about their free-time, (b) identify 
contextual and reinforcement properties of prevalent sedentary behaviours, and (c) 
generate substantive theoretical concepts. Specifically, the following key objectives 
were outlined: 
1. Identify behaviours that young people engage in during their free time. 
2. Explore the intrapersonal, interpersonal, environmental and socio-cultural 
variables that are antecedent to, and provide reinforcement for, free time 
behaviour. 
3. Generate a framework (concepts, typologies, associations and explanations) from 
which to understand the choices that young people make about how to spend their 
free time. 
4. Identify empirically-grounded concepts for measurement and generate hypotheses 
about behavioural choice during free time. 
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4.2. Methodology 
Rationale for a gualitative strategy 
Qualitative research is, in a very general sense, an attempt to describe the 
social world (the events, actions, norms and values) through the eyes of those 
experiencing it (Bryman, 1988). While it is not possible to review here the extensive 
literature on the paradigmatic allegiances and foundational assumptions of qualitative 
enquiry', it is necessary to explicate some of the defining features of qualitative data 
and how these data are generated and used (the qualitative 'method') to help explain 
social phenomena. In this sense, the ensuing discussion is centred around the 
'technical issues' of qualitative research and not the philosophical assumptions (the 
'belief systems') which give rise to them. This omission reflects ajudicious 
acknowledgement of page space rather than underlying neglect of importance. For a 
more detailed discussion of the ontological and epistemological foundations of 
qualitative enquiry, the reader is directed to Sparkes (1992). 
Studying youth sedentary behaviour as a multifactorial social phenomena 
requires an empirically well-founded formulation of subject and situation-related 
statements. This formulation does not lend itself easily to the theoretical, 
methodological and analytical lenses of quantitative research, While contextual 
2 analysis is not completely absent in quantitative research, the requisite level of 
methodological abstraction inherent to quantitative research makes it difficult to 
apply these findings back to an empirical referent. There is, therefore, a need for 
qualitative research to help develop frameworks that incorporate both context and 
meaning into our understanding of youth free-time behaviour. This is best advanced 
by examining how sedentary behaviour is 'played out' at the level of individual 
1 For a more detailed discussion, the reader is referred to Flick (1999), who provides an excellent 
primer in qualitative research. For a more substantive discussion of contemporary issues in qualitative 
research, the reader is referred to Denzin and Lincoln (2000). 2 Indeed, an increasing array of sophisticated models and techniques (e. g., multilevel analyses) have 
been developed to understand contextual conditions, both empirically and statistically (Jones & 
Duncan, 1998). 
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experience. In this sense, qualitative methods are particularly suitable. As Flick 
(1988) noted, "qualitative research is oriented towards analysing concrete cases in 
their temporal and local particularity, and starting from peoples expressions and 
activities in their local contexts" (p 13). However, techniques common to quantitative 
research were also used to better understand emerging concepts. These are described 
in greater detail in subsequent sections. Of importance here is the acknowledgement 
that both qualitative and quantitative data can inform an overall qualitative strategy. 
Using different methods is consistent with Creswell's (1994) notion of a 
mixed-methodology design. However, Creswell argues that mixed-method designs 
also involve mixing paradigms, which some argue are antithetical (Sparkes, 1992). 
To circumvent criticism common to theparadigm debate' (Guba, 1990), it is argued 
that the present study is best described as 'mixed-technique' because both qualitative 
and quantitative data are used within a consistent paradigm picture (i. e., 
interpretative). Advantages of combining techniques have been described elsewhere 
(Greene et al., 1989). However, five general purposes have been advanced: 
triangulation (seeking convergence of results); complimentarity (capturing different 
facets of a phenomenon); developmental (sequentially informing alternative 
methods); initiation (identifying contradictions and new perspectives); and expansion 
(adding scope and breadth to the study) (Greene et al., 1989). Where appropriate, 
specific examples of these instances are included in the text. 
The use of a qualitative strategy for understanding youth sedentary behaviour 
has implications for the use of theory in the research process. In particular, the level 
of theory and its placement in the study shapes how data are collected and analysed. 
The level of theo . It is important to distinguish between different types of 
theoretical explanation. Theories can be considered formal or substantive, depending 
on their breadth or scope. Formal theory seeks to explain general categories of 
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phenomenon (e. g., determinants of free-choice behaviour), whereas 'substantive' 
theory relates to a particular setting, sample, or problem (Creswell, 1994). 
Understanding youth sedentary behaviour is best advanced first through the 
development of substantive theory (e. g., determinants of free-choice sedentary 
behaviour among school children) from which hypotheses relating to more formal 
theory may emerge (e. g., young people find free-choice sedentary behaviour more 
reinforcing than free-choice physically active alternatives). Critical to substantive 
theory is the generalisation of cases to theoretical propositions rather than to 
populations or universes (Yin, 1984). The issue is therefore not whether school 
children in a study are 'representative' of all school children but, instead, whether the 
determinants of free-choice sedentary behaviour are typical of free-choice behaviour 
in general. 
The Rlacement of thegZ. Unlike quantitative designs in which theory is used 
deductively to inform hypotheses and select variables for measurement, qualitative 
designs often involve inductive reasoning through which the researcher builds 
abstractions, concepts, hypotheses and theories from the data itself (Creswell, 1994). 
Using theory that has 'emerged' from data (or at least is shaped by it) makes 
understanding the unstructured complexity of free-time behaviour more manageable 
while staying connected to actual experiences of young people. 
The notion of remaining 'connected' to individual experience stems partly 
from the phenomenological tradition of grounding our understanding of social reality 
in people's experience (Schutz, 1964). This is especially important for understanding 
youth sedentariness because our explanations often deny or ignore young people's 
interpretation or motivation of it. Indeed, the very terminology used to describe the 
phenomenon of sedentariness is so steeped in the interpretative devices used to 
explain it (e. g., 'couch kids, ' the 'problem' of youth inactivity) that we (health social 
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scientists) may be in danger of imparting what Schutz would note as a 'fictional non- 
existent world constructed by the observer' (1964, p. 8). 
Undoubtedly, explanations of youth sedentary behaviour will benefit from 
both existing theory (deductive reasoning) and empirical data (inductive reasoning) 
and a useful research framework is one which allows for theory and data collection to 
operate in tandem. However, existing theoretical explanations of youth physical 
activity are often too rigid and have precise operational definitions that do not permit 
inductive logic to inform, and refine them. The balance between theory and data is 
therefore a delicate one, as Lather (1986) commented: 
Building empirically grounded theory requires a reciprocal 
relationship between data and theory. Data must be allowed to 
generate propositions in a dialectical manner that permits use of a 
priori theoretical fi-ameworks, but which keeps a particular 
framework from becoming the container into which data must be 
poured. (p. 267) 
Lather's conceptualisation of how theory and data can be mutually informing is an 
important one and acknowledges that useful explanations are derived from logic 
structures of both induction and deduction. In view of this, a central issue becomes 
how a theory base can be used to inform empirical investigation without constraining 
or restricting its interpretation. In other words, how can theories of behaviour inforni 
and refine inductively derived explanations of youth sedentary behaviour? One 
possibility has been offered by Blumer (1972) who proposed treating existing 
theoretical constructs as sensitising concepts, giving the user a general sense of 
reference and guidance for approaching empirical instances. As he qualified, 
"whereas definitive concepts provide prescriptions of what to see, sensitising 
concepts merely suggest directions along which to look ... they rest on a general sense 
of what is relevant" (p. 144). The importance of being 'sensitive' to existing theory 
has also been raised by Glaser (1978) who introduced the notion of theoretical 
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sensitivity when using inductive logic to develop theory 'grounded' in empirical 
observation. Theoretical sensitivity refers to the ability of the researcher to recognise 
what is important in the data and to give it meaning. Ibis insight comes ftom, a 
variety of sources, as Strauss and Corbin (1994) have pointed out: 
Researchers carry into their research the sensitising possibilities of 
their training, reading, and research experience, as well as explicit 
theories that might be useful if played against systematically 
gathered data, in conjunction with theories emerging from analysis 
of these data. (p. 277) 
In the context of the present study, sensitising concepts are taken from theories of 
exercise behaviour (Biddle & Nigg, 2000) and social-psychological explanations of 
leisure (Argyle, 1996). 
Justification of data collection technigues 
Focus groups are a qualitative research technique which use group interaction 
to produce data and insights into particular issues raised by an interviewer (Morgan, 
1998). They differ from group interviews because they encourage participants to talk 
to one another, enabling an exploration of how accounts are articulated, censured, 
opposed and changed through social interaction and how this relates to peer 
communication and group norms (Kitzinger & Barbour, 1999). To date, no studies 
have used focus group techniques with young people to examine their attitudes and 
opinions about sedentary behaviour, despite these methods showing promise for 
understanding their perceptions of health, fitness and exercise (Brannen, Dodd, 
Oakley & Storey, 1994; Harris, 1993,1994). Moreover, given the infancy of youth 
sedentary behaviour research, focus groups become particularly useful because they 
enable an initial exploration of young people's experiences, attitudes and motivations 
for inactivity as they operate within a social network. In this sense, they are 
invaluable for developing theory 'grounded' in individuals' reality because they 
enable an exploration of the categories participants use to order their experiences. In 
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addition to theory generation, key issues that emerge from discussions with young 
people may provide clues to important variables on which to anchor quantitative 
measures, a characteristic of the mixed-method design. As Kitzinger and Barbour 
(1999) have pointed out, focus groups "provide fertile ground for eliciting anecdotal 
material and are therefore ideal 'seedbeds' for germinating vignettes for use in 
questionnaires" (p. 6). 
Justification of data analy§is framework. 
The present study uses principles of grounded theory methodology (Glaser & 
Strauss, 1967) to develop a substantive theoretical framework for understanding 
youth sedentary behaviour. Grounded theory methodology is a qualitative research 
method that uses a 'systematic set of procedures to develop an inductively derived 
grounded theory about a phenomenon' (Strauss & Corbin, 1990, p. 24). Grounded 
theory methods were considered appropriate in the context of youth sedentary 
behaviour because they are particularly suited to the study of social interactions and 
meaning in relation to context. Other techniques of analytic induction, such as 
content analysis, were considered less appropriate because they often over-emphasise 
the standardisation and frequency of repetition which can isolate, fragment and 
ultimately decontextualise qualitative data (Burton, 2000). 
Although grounded theory methods offer researchers a clear set of guidelines 
from which to build 'conceptually dense' explanatory frameworks, some have 
acknowledged (e. g., Bryman, 1988) that these guidelines are often over-technical and 
impractical to follow. Others have questioned its paradigmatic allegiances (e. g., 
Coffey, Holbrook & Atkinson, 1996), arguing that the rigid and prescriptive 
procedures reflect a naively realist epistemology which is more consistent with the 
quantitative orthodoxy it seeks to overthrow. Subsequent revisions to the 
methodology have offered a more 'constructivist' approach, reminding the researcher 
that: 
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The power of grounded theory lies in its tools for understanding 
empirical worlds. We can reclaim these tools from their positivist 
underpinnings to form a revised more open-ended practice of 
grounded theory that stresses its emergent constructivist elements. 
We can use grounded theory methods as flexible, heuristic 
strategies rather than as formulaic procedures. (Charmaz, 2000, p. 
510). 
Grounded theory techniques as 'flexible and heuristic strategies' provide the 
interpretative tools for developing theoretical propositions about youth sedentary 
behaviour. This approach has also been adopted by other social scientists who wish 
to remain true to the 'spirit' of generating grounded theory without adhering to the 
rigid rule-bound procedures outlined by Strauss and Corbin (1990). In fact, Glaser 
(1992) himself criticised Strauss and Corbin's later reformulations of the method, 
arguing for the centrality of principles over the technical explications. 
While many now acknowledge that grounded theory may be used to 
approximate the creativity involved in theory generation, caution must be exercised 
so that it does not, as Silverman (1993) notes, "degenerate into a fairly empty 
building of categories or into a mere smokescreen to legitimise purely empiricist 
research" (p. 47). To avoid this scenario I have attempted to stay true to the 
analytical commitments of grounded theory methodology: theoretical sampling, 
constant comparison and theoretical coding. 
Theoretical sampling refers to the repeated sampling of new 'incidents' as 
analysis proceeds so that theoretical concepts can be further extended, broadened or 
refined (Glaser & Strauss, 1967). This process infers that data collection is controlled 
by the emerging theory such that incidents of proven 'theoretical relevance' (those 
which are repeatedly present or notably absent in the data) are explored throughout 
the data collection and analysis process. Sampling on the basis of incidents rather 
than persons per se is important because it emphasises the goal of understanding 
concepts rather than simply establishing the generalisibility of findings (Strauss & 
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Corbin, 1990). The process of theoretical sampling is continued until theoretical 
saturation has been reached. This refers to the point at which new 'incidents' no 
longer emerge from the data. Categories are considered 'saturated' when the process 
and variation of the concepts underlying them have been explored sufficiently (they 
are 'conceptually dense) and relationships with other categories have been well 
established and validated (Seale, 1999). -- 
Constant comparison refers to the analytic task of "continually sifting and 
comparing elements (such as basic data instances, emergent categories and theoretical 
propositions) throughout the lifetime of the project" (Pidgeon, 1996, p. 78). Because 
this process is a defining feature of the methodology, the grounded theory procedure 
has also been referred to in the literature to as the 'constant comparative method' 
(Glaser & Strauss, 1967). By continually comparing empirical instances of similarity 
and difference, the researcher becomes sensitised to the full diversity and complexity 
of data. As Seale (1999) pointed out: "if applied rigorously, it can aid in taking 
researchers beyond common sense reporting of participants' categories so that a study 
becomes genuinely relevant at a theoretical level ... it is a rigorous strategy for 
producing thoroughly saturated theoretical accounts" (p. 96). The process of constant 
comparison actually occurs through techniques of theoretical coding. 
Theoretical coding refers to the techniques and strategies of analysing data. It 
represents 'the operations by which data are broken down, conceptualised and put 
back together in new ways' (Strauss & Corbin, 1990, p. 57). Analysis in grounded 
theory is composed of three major types of coding: open coding, axial coding and 
selective coding. While these three coding techniques often occur at different stages 
during the research process, the use of constant comparison and theoretical sampling 
means that coding techniques (and therefore concepts) are being continually revisited 
throughout. For this reason, the techniques of coding should not be considered 
necessarily sequential or mutually exclusive. 
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11iroughout the present study I have adhered to the basic logic of the analytic 
steps involved in theoretical coding. However, I have not adhered to the specific 
technical explications outlined by Strauss and Corbin (1990) because of the 
constructivist objections raised earlier. In particular, the intricate complexity of terms 
and categories are in danger of creating what Charmaz (2000) describes as an "overly 
complex architecture that obscures experience" (p. 525). She argues further that 
introducing 'overly scientistic' and clumsy categories serves to "distance readers 
from the experience" (p. 525). However, it is important to outline briefly the three 
coding methods described by Strauss and Corbin so that the underlying logic of my 
interpretative tools becomes clearer. 
Open coding is the analytic process by which concepts arc identified and 
developed so that a set of categories is built up which are referenced to one or more 
instances of data. It involves the use of an 'open-indexed system' in which low-level 
concepts (or phenomena) are labelled and then grouped (called 'categorising') into 
higher-order abstract units (Henwood & Pidgeon, 1992). For this reason it is often 
the first analytic step in the process and involves a line-by-line examination of the 
transcript. Line-by-line coding also 'immerses' the researcher in the data and helps 
sharpen the use of the sensitising concepts (Charmaz, 2000). Codes or 'labels' can 
either be constructed (derived from the extant literature) or in vivo (derived directly 
from participants' discourse). 
Axial coding is the process by which categories are related to one another. Of 
particular interest are the causal conditions that give rise to a category (phenomenon), 
the context in which it is embedded, the action/interaction strategies by which it is 
handled and the consequences of these strategies (Strauss and Corbin, 1990). These 
relational specifications form the 'coding paradigm' of axial coding. 
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Selective coding is the process of selecting a core category from the emerging 
framework to provide a "picture of reality that is conceptual, comprehensible, and 
grounded"' (Strauss & Corbin, 1990, p. 117). Selective coding is therefore the stage at 
which final integration occurs ('explicating the story line' in Strauss and Corbin's 
terminology). Similar to axial coding, the goal is conceptual integration but at a 
much higher level of abstraction. All categories are conceptually related to a higher 
order category such that a short descriptive overview of the 'story' can be presented 
in a few sentences. 
Assessing the qualily of gualitative research 
Methods for evaluating the quality of scientific research have come 
predominantly from a positivist paradigm. The positivist paradigm adopts a realist 
view that a single external reality is knowable through language (Seale, 1999). The 
cannons of quality within this paradigm are expressed as 'validity' and 'reliability' 
and are operationalised through a well-defined set of procedures which test the 
confidence that researchers have in their representations of 'truth. ' In contrast, 
interpretative paradigms assume that multiple realities exist in social phenomena and 
the imposition of objective criteria forjudging quality is inappropriate (Seale, 1999). 
As Silverman (1993) notes "it is an increasingly accepted view that work becomes 
scientific by adopting methods appropriate to its subject matter" (p. 144). Lincoln and 
Guba (1985) have proposed that the 'trustworthiness' of qualitative research is the 
essence of traditional (quantitative) criteria of validity and reliability. 
In qualitative research, reliability is often interpreted as the 'dependability' of 
data and procedures (Lincoln & Guba, 1985). The concern is that other researchers 
applying similar constructs would match these to data in the same way (internal 
reliability) or that researchers studying the same or similar settings would generate 
the same findings (external reliability). While some have critiqued these methods at 
the paradigmatic level (e. g., a subjectivist ontology presupposes that different 
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accounts are no more or less valid), many agree that thoroughly documenting process 
and outcome "allows the readcr to formulate his or her own hunches about the 
perspective of the people who have been studied" (Bryman 1988, p. 77). To this end, 
Flick (1998) argues for attempts to enhance the quality of recording and documenting 
data, what he terms 'procedural reliability. ' In the present study, procedural 
reliability was enhanced by the author attending a workshop on moderator skills for 
focus groups and becoming a participant in a local focus group. Reliability of the 
procedures was also improved by thoroughly pre-testing focus group questions and 
prompts, standardising conventions for field notes and developing rules for 
transcription (Silverman, 1993). 
Validity has also been reformulated for qualitative research so that knowledge 
claims are evaluated by their plausibility and credibility rather than the extent to 
which they reflect an underlying truth (Bryman, 1988). As Seale (1999) notes, 
"research accounts do no more than represent a sophisticated but temporary 
consensus of views about what is considered to be true" (p. 46). Acknowledging 
these concerns, Lincoln and Guba (1985) refer to the 'authenticity' of qualitative 
research which reflects a striving to represent the range of different realities inherent 
to social phenomena. Two of the most important techniques for establishing 
authenticity of transcripts and research reports are member validation and 
triangulation. 
Member validation. Member validation is a technique which uses "the views of the 
people on whom research has been done as a check that the account has correctly 
incorporated different perspectives" (Seale, 1999, p. 61). Participants are able to 
express their agreement or disagreement with the way their views have been 
represented. Bloor (1997) has described 'strong' and 'weak' versions of member 
validation when using participants to judge the adequacy of the researcher's account. 
Weak versions involve asking participants to comment on the adequacy or 
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completeness of the discussion transcript whereas strong versions involve asking 
participants to evaluate the final research report. 
After each focus group, I prepared an interim transcript of the discussion as 
well as a summary of my field notes containing the emerging (second-order) 
concepts. At the next session, focus group participants were asked to judge the 
adequacy of the interim transcripts and preliminary concepts contained in the field 
notes. Where appropriate (in the case of misrepresentation of views or inaccuracy of 
data rather than linguistic ambiguity), claims were revised and new interpretations 
offered. The revised interpretations were then subject to further member validation. 
Verbatim transcripts were also created of the member validation process itself. This 
proved particularly useful not only for purposes of concurrence, but also as 'new 
data' which could be used to expand original readings of the text. 
Triangulation. Three data collection techniques were employed during the focus 
groups to triangulate data from the transcripts. These techniques also provided a 
basis for theoretical sampling. These techniques were attitudinal scaling, mood- 
motivation scaling and diary keeping. The use of these methods illustrate what 
Denzin (1989) refers to as 'between-method triangulation'-- utilising multiple 
methods to study a single problem. While critics of triangulation have focused on the 
realist naivety of searching for single truths in data, many accept that it is simply a 
strategy for strengthening claims, capturing multiple 'voices' and providing fuller 
description (Silverman, 1993). In this sense, each account is no more or less 'correct' 
and attempts to adjudicate between them have been resisted. 
Attitudinal scaling is a probing technique used originally to examine 
consumer attitudes toward branded products (Greenbaum, 1998). Participants were 
asked to identify two important characteristics of free-time behaviours (e. g., 
Challenge and Concentration level) and two bipolar adjectives (e. g., easy-difficult, 
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low-high) on which to anchor each characteristic. On pieces of A4 paper, orthogonal 
scales were created and individual free time behaviours plotted in the two 
dimensional space according to ratings on these scales (see Appendix 4). These 
'plots' were then used as points for discussion about behaviour choices. This 
technique was particularly useful because many free-time behaviours appeared to 
involve an interaction of reinforcement characteristics which generated new ways of 
conceptualising behavioural preference. 
Mood/motivation scaling was developed by the author as a technique to 
theoretically sample the emergent concept of 'mood status' as an antecedent to 
behaviour choice. It was developed based on findings from the first focus group. 
Salient affective states were identified during focus group discussions as possible 
mediators of involvement in specific behaviours. Each affective state (e. g., boredom) 
was placed underneath a scale of intrinsic motivation (a sensitised yet empirically 
emergent concept) anchored using bipolar states of 'I definitely do not want to' and 'I 
definitely do want to. ' (see Appendix 5). Each participant then ranked each free-time 
behaviour along the motivation continuum, assuming the affective state. This 
technique enabled a closer examination of emergent conceptual relationships between 
affect and motivation. These relationships were then used as discussion points within 
each group. In addition, quantitative data were derived post hoc from the scales by 
establishing a mean ranking for each behaviour within each affective state across all 
participants. 
Free-time diaries. Group discussions about experiences of free-time 
inevitably elicits shared knowledge about peer group hierarchies, collective 
experience and normative beliefs. However, research suggests that some experiences 
of young people are excluded from focus group discussions, particularly if social 
relations exist between the young people outside of the focus group environment 
(Michell, 1999). Of particular concern are behaviours that may be embedded within 
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sensitive contexts. Therefore, confidential diaries (see Appendix 6) were used to 
triangulate discussion transcripts for a fuller description of free time behaviour. 
Diaries were based on momentary time sampling techniques (Sulzer-Azaroff & 
Mayer, 1977) which required participants to record their behaviour every 15 minutes 
outside of school time. At each interval, contextual information was also provided 
about where they were, who they were with and why they were engaging in the 
behaviour. This format also permitted the construction of 'life-paths' (Carlstcin, 
Parkes & Thrift, 1978) in which patterns of daily activity for each participant are 
expressed in terms of two co-ordinates, space and time. These 'time-space maps' 
reveal ideographic patterns of activity within a given set of constraints, notably time, 
distance, mobility, social obligations and resource availability (Carlstein et al., 1978). 
The diary measure also served as a pilot study for Study 4. 
Participants and setting 
All research procedures were approved by the Ethical Advisory Committee at 
Loughborough University and conformed with ethical principles for conducting 
psychological and sociological investigations outlined by the British Psychological 
Society's Code of Conduct. Ethical approval was also obtained from Head teachers, 
and in one instance a parent-teacher committee, of participating schools. 
School recruitment. Schools were recruited from a pool of secondary schools that 
had a prior history of participatory consent with research projects conducted at 
Loughborough University. Because the focus of the study was on the development of 
substantive theory, statistical representativeness was not a key concern of participant 
recruitment. However, to include a demographic diversity of schools from which 
participants would be recruited, qualitative sampling methods (Kuzel, 1992) were 
employed. Demographic diversity was considered particularly important in order to 
consider the 'voices' that might be excluded (Kitzinger & Barbour, 1999). 
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Nine school demographic profiles were identified based on combinations of 
parent occupation and student-ethnicity data. Both types of data were available as 
scbool-level variables only and were provided previously by the school to the 
university. Parent occupation was categorised as Blue collar, White collar, and 
Mixed collar. Student ethnicity was categorised as High proportion of non-white 
pupils, Mixed, and Low proportion of non-white pupils. All sample schools were in 
the East or West Midlands, were coeducational and contained students in years eight, 
nine and 10 (age 13-16 yr. ). 
Headteachers from the nine schools were sent a written invitation (Appendix 
7) to participate in a research study about the attitudes and motivations that underlie 
choices young people make about their free time. It was outlined that a particular 
focus of the study would be on activity preferences that involve little or no physical 
exertion, such as watching television, using the computer/internet, playing video 
games, listening to music, or simply 'hanging around' with friends. A follow-up 
phone call was made one week later to discuss their possible involvement in the 
study. If they wished to learn more about the study, I visited the school and gave a 
short (10 minute) presentation about the study's wider objectives. 
Of the nine schools contacted, five declined to participate. Of these, three 
schools gave no reason for declining, one school cited a potential conflict with parent 
groups over possible lesson interruption, and one school was unable to co-ordinate 
the groups due to staffing shortages. Four schools expressed further interest and, 
after a short presentation to head teachers and staff, agreed to participate in the study. 
However, two of these schools could commit only to later dates in the academic year 
and were therefore used as reserve samples. Of the two schools participating in the 
study, school one is a grant maintained high school (I 1- 16 yr. ) in the suburbs of 
Birmingham, West Midlands. It has 1295 pupils, of which 10.5% are eligible for free 
school meals. School one has a pupil-to-qualified-teacher ratio of 16.8 to 1. School 
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one is categorised as white collar, mixed ethnicity. School two is a comprehensive 
high school (11-19) in inner city Leicester, East Midlands. It has 1380 pupils, of 
which 18.8% are eligible for free school meals. English is a second language for 61% 
of pupils. School two has a pupil-to-qualified-teacher ratio of 16.1 to 1. School two 
is categorised as blue collar with a high proportion of non-white pupils. 
ParticiRant recruitment. One teacher at each school served as a liaison for the study 
and was responsible for recruiting all students. The teacher was requested to select 
between four and six students in each year group (9 & 10) to participate in a series of 
Ggroup discussions' about how they spend their free time. It was emphasised that the 
study was about free-time behaviour and they were to avoid mentioning the words 
sport, physical activity or health when introducing the study. It was requested that 
students in any one discussion group be the same sex. In selecting students, the 
liaison teacher was asked to choose students who would be comfortable contributing 
to a group discussion about what they like to do in their free time. It was emphasised 
that recruiting 'friendship groups' was preferable because students who already 
socialised together might normally discuss (or evade) the sorts of issues likely to be 
raised in the focus group. The 'naturally occurring' group is also one of the most 
important contexts in which ideas are formed and decisions made (Kitzinger & 
Barbour, 1999). In this sense, the interactions more closely resemble 'discussion 
group interviews' rather than traditional focus groups (Green & Hart, 1999). All 
participation was voluntary and written consent (see Appendix 8) was obtained from 
both the student and parent prior to data collection. For purposes of confidentiality, 
the names of focus group participants have been changed when referenced in the text. 
The liaison teacher was informed that a researcher from Loughborough 
University would meet with each group of students for approximately 40-50 minutes, 
once per week for three weeks. The meeting time and location was negotiated 
individually with teachers to fit around their existing timetable. 
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Procedure 
All focus groups at school one were conducted in a private, quiet seminar 
room of the library during a PSE class (personal and social education) on Thursday 
mornings between 9.00 and 9.50am (year 9) and 10.00-10.50am (year 10). Students 
did not receive academic credit for participating and were free to rejoin their normal 
PSE class at any time. The focus groups involving boys were conducted during data 
collection weeks one to three. Focus groups involving girls were conducted during 
weeks four to six. During week one, a separate focus group was also conducted at 
school one which acted as a pilot-test for discussion questions. The pilot focus group 
met once and lasted approximately one hour. Participants in the pilot focus group 
were not involved in any of the other focus groups. All focus groups at school two 
were conducted in a private, quiet seminar room adjacent to staff offices on Tuesday 
afternoons during the lunch break (12.45 - 1.30pm). Students were permitted to cat 
their lunch during the discussion and had authorisation to be 10 minutes late for the 
class immediately following the lunch break. The focus groups involving girls were 
conducted during data collection weeks one to three. Focus groups involving boys 
were conducted during weeks four to six. 
Due to the theoretical sampling methods employed, each group met between 
one and three times, depending on theoretical saturation in the data. All discussions 
were audiotaped using a flat multidirectional microphone. Prior to recording, 
students were informed that their name and identity would remain anonymous in 
subsequent references to the study. 
The effects of the moderator and research settMg 
While attempts were made to create as 'naturalistic' discussions as possible 
(in the sense that they resemble the participants' interactions away ftorn an adult-led 
agenda), focus groups, by definition, are artificial situations which would not exist 
without the intervention of a researcher. Subsequently, it is almost impossible to 
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know the extent to which recalled accounts are tailored for the purposes of the 
researcher and/or setting. In the absence of detailed ethnographic fieldwork, it is 
possible only to hypothesise about the influence of these factors on the production of 
data. 
While decisions over where to conduct group discussions are often pragmatic, 
whose 'twf you are on has implications for how young people interact with one 
another (Green & Hart, 1999). While some argue that focus group interviews 
involving young people are best conducted in informal settings (Krueger, 1988) the 
formality of a school allows the researcher to moderate the discussion using explicit 
rules of conversation typical of a classroom environment (e. g., talking in turn, raising 
a hand to talk, not eating and talldng at the same time, etc. ). By capitalising on these 
expectations, there is less ambiguity over the role of the researcher and relationships 
with participants are less open to negotiation (Green & Hart, 1999). These pragmatic 
concerns enable the researcher to become an 'honorary teacher' which makes the 
management of the discussion considerably easier. However, more formal rules for 
conversation have been observed among young people when group discussions were 
conducted in schools compared to more 'voluntary' settings such as scout groups and 
youth clubs (Green & Hart, 1999). How the institutional context and perceived role 
of the moderator influences the production of data remains unclear, but it was 
apparent during the present study that the 'rules of conversation' were not always 
adhered to. At times the audio tape was almost impossible to transcribe because 
participants interrupted and spoke over one another in eagerness to contribute to the 
group discussion. While such interaction may be fairly naturalistic, it produces little 
in the way of 'meaningful' social interaction other than an awareness that certain 
topics create animated discussions. It is hypothesised that conducting discussion 
groups in less formal settings would have exacerbated rather than attenuated this 
problem. 
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Another possible source of bias to the 'naturalism' of the data relates to the 
sex and age of the moderator. While same-sex moderators are preferred for group 
discussions involving teens (Krueger, 1988), pragmatic concerns meant that all 
groups were moderated by myself, a 30 year old male. Indeed, girls and boys both 
appeared to 'test' the rules of conversation and boundaries of acceptable behaviour 
during the group discussions but did so in quite different ways. It is likely that these 
'tests' were, in part, a function of my age and sex. For girls, the more confident, 
talkative participants would ask repeatedly about my personal life and whether I'd 
consider 'going out' with a girl their age. The other girls in the group would laugh 
and giggle at these disclosures, implicitly reinforcing the confidence of the inquisitor. 
In contrast, boys would often use vituperative language (often to admonish peers) and 
use socially inappropriate gestures (at least in the context of adults) during the 
discussion. Of note was that for both sexes, younger participants (13-14 year olds) 
appeared more compliant with the less explicit rules of conversation (e. g., talking in 
turn, etc. ) than the older participants (15-16 year olds) who appeared much more 
willing to test these rules as well as my managerial boundaries of the group. Because 
group discussions tap into not only the outcomes of social knowledge (e. g., fixed 
attitudes, opinions, etc. ) but also the processes of knowledge formation (Kitzinger & 
Barbour, 1999), these behaviours hold particular significance. Specifically, the 
content of these discussions (e. g., personal questions about the moderator) may be 
seen as less important than the way in which they are used to explore boundaries, role 
ambiguity and gain peer acceptance. 
Focus grou12 guestions 
Because a key objective of the focus group research was to generate theory 
grounded in empirical data, initial questions and prompts were developed but not 
necessarily used. This was particularly the case for emergent concepts which were 
theoretically sampled in subsequent groups. However, based on the key objectives 
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outlined previously, an initial pool of questions and prompts was developed (see 
Appendix 9) using the recommendations outlined by Krueger (1998). 
For each focus group, five types of questions were asked: opening questions, 
introductory questions, transition questions, key questions and ending questions 
(Krueger, 1998). Opening questions were designed to make participants feel 
comfortable talking in a group setting and to create a sense of 'connectedness' with 
other members of the group. Opening questions were not transcribed for analysis. 
Introductory questions were designed to initiate topic-specific discussion. They 
helped 'frame' the general theme of the discussion by eliciting general open-ended 
responses about the 'meaning' of free-time. Transition questions were designed to 
probe individual responses to the introductory questions. During the first session for 
each group, the transition question asked participants to reflect on their own free-time 
by describing instances when they have the most and least amount of it. Following 
transition questions, a series of key questions were asked. Key questions related 
specifically to the objectives of session one and occupied the majority of time 
allocated for the discussion. Participants were asked about the kinds of things they 
liked and disliked doing, as well as how these things made them feel. Prompting also 
elicited feedback about the issues they considered most important in a discussion 
about their free-time. Following the key questions, ending questions were asked that 
helped bring closure to the discussion. Specifically, participants were asked to reflect 
on their responses and to consider whether they had 'left anything out' which related 
to the discussion topic. Ending questions provided an opportunity for participants to 
clarify their responses and provide feedback about issues that have been overlooked 
in the discussion. 
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Transcription and data analygis 
Verbatim transcripts were produced from audio-tape recordings of focus 
group discussions. All transcripts were saved in ASCII format and imported into the 
qualitative data analysis software program NUD*IST version 4 (Replee P/L, 1992). 
While software packages provide a convenient, efficient and labour-saving means of 
storing text and managing analytical codes, this process often distances the researcher 
from the intuitive, idiosyncratic and creative nature of the qualitative approach (Stroh, 
2000). As Stroh (2000) points out, "computers can offer the potential for the 
researcher to lose sight of the 'ends' and purpose of qualitative data analysis, instead 
becoming fixated on the means offered by the software available" (p. 23 8). He goes 
on to warn researchers of the importance of remaining 'critically aware and, crucially, 
fully conversant with the mechanics of qualitative research' (p. 238). In view of these 
observations, it was decided that the use of analysis software would be limited to 
storage and low-level text management (i. e., open coding) to retain a sense of 
'connectedness' to the data. Higher-order coding and the writing of code notes was 
done on hardcopy. The text-unit of analysis was a spoken sentence, expression or 
phrase which conveyed meaning independent of its context. Individual words, 
emphases, inflections and other non-verbal behaviour (e. g., facial expressions, gazes, 
pauses, hesitations, and silences) were not coded. 
From the preceding discussion it becomes apparent that youth sedentary 
behaviour is best understood using an iterative interplay of existing theory and new 
data. A pragmatic implication of this interplay is that data collection and data 
analysis are often so entwined that it becomes awkward to view them as discrete and 
sequential stages in the research report. 3 The following section therefore combines 
both the analysis and interpretation of data. ' 
3 Presenting research as a series of discrete and mutually exclusive stages is characteristic of 
quantitative reports. In these reports, study findings are usually reported as'Resultsand 
interpretations of these findings are usually reported as 'Discussion. ' 
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4.3. Analysis and interpretation 
An introduction and caveat 
Ilis study uses grounded theorising to understand the behavioural choices 
young people make about their Eree-time. My theoretical sensitivity, in the Glasian 
sense (Glaser, 1978), derives largely from social-psychological theories of behaviour. 
A researcher with different theoretical sensitivity (a leisure sociologist, for example) 
may derive a different interpretation of the same text. This acknowledgement serves 
not to undermine the 'trustworthiness' of the data, but simply reinforces that all 
interpretations are 'situated, ' both textually and intellectually. 
The following theoretical framework represents the analysis of II focus 
groups conducted between February and May, 2000. The average length of each 
focus group was 42 minutes, yielding 7.7 hours of transcribed conversation and 
approximately 55,000 words of transcript. A brief summary of this framework 
(hereafter referred to as 'the model') will be presented followed by a more detailed 
explanation of the relevant concepts, sub-concepts and associated relationships. 
However, because of space limitations, these concepts are presented in a somewhat 
brief fashion. The intention is to convey the elementary structure of the model rather 
than present a complete description of all coding units. Where appropriate, selections 
of transcript are presented to substantiate presented codes and explanations. 
Capitalised transcript reflects a verbal emphasis during the conversation. 
Model summga. 
An outline of the model is presented first (see Figure 4.1). It is presented first 
so that the reader is able to make reference to it as the concepts are discussed in 
detail. The core organising concept of the model is an individual's affective state 
(their 'mood') and the affective regulation process. This describes the mechanism 
through which young people use free-time to gain psycho-social reinforcement from 
their environment. The mechanism operates via two psychological processes, 
engagement and disengagement, each referring to a different way individuals use 
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behaviour to maintain or change the way they feel (their mood state). Mood states are 
heavily contexualised by the physical, social and temporal characteTistics of the 
environment (the 'behaviour setting) which are, in part, controlled by 'gatekeeping' 
agents (e. g., parents, teachers). Antecedent events of mood included pecr- 
interaction, 'school stress' and prior physical activity. Reinforcement from 
engagement derives from the behaviour itself, notably the opportunity for enjoyment, 
fantasy/flow experience, or identification. Reinforcement from disengagement 
derives principally from coping with negative affect. Many sources of reinforcement 
contain information for identity formation and socialisation. Because many 
behaviours are performed regularly and in the same settings, behavioural responses 
possibly become 'habituated' to physical, social or temporal cues in the setting. 
'Situating' the model - The meaning and value of free time 
Young people spend the majority of their waking hours acting within clearly 
defined rules and constraints. These rules and constraints seek to encourage the 
acceptance of attitudes, beliefs, and values of the communities in which they live and 
relate to the socialisation processes through which young people are incorporated into 
the dominant culture (Irwin, 1995). By acknowledging this process, it is possible to 
better understand the significance in the discourse of having 'free-time. ' Free-time is 
perceived by young people as a chance to act relatively independently of these rules 
and constraints: 
when we do have our free-time, it's like 'Our' time. - .. it's mainly chillin' out time cos 
we can do what we want. It's OUR time. (Helen, age 14) 
Free time as 'our time' has important implications for the conceptual 
properties of a model seeking to explain youth leisure behaviour. It presupposes a 
definition related to the psychological control of time-use rather than simply 
describing what time is used for. These issues have been debated considerably in the 
literature and refer more generally to experiential differences between free-time, 
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leisure, recreation and play (Shaw, 1986). While it is beyond the scope of this study 
to enter this debate, it is important to note that, conceptually, free-time extends 
beyond a simple inventory of 'time-use' outside of school. 
Undoubtedly, how fice-tinic is conceptualised by young people is, in par4 
related to psychosocial development. Indeed, a dcfining characteristic of the 
transition from youth to adulthood is the progression from partial dependence on 
parents to independence and a reliance by individuals on themselves (Hendry, 1983). 
Free-time therefore becomes fertile ground for exploring this growing individualism, 
partly rcflccted by the need for control over how valuable resources (e. g., effort, time, 
money) are allocated. In this sense, the reinforcement from frec-time (or more 
specifically, the reinforcement from behaviours during free-time) becomes 
inseparable from issues of identity formation, a central task of adolescence (Coleman 
& Hendry, 1999). Further, how the formation of identity is 'played-out' during free- 
time possibly reflects developmental differences in the progression towards a mature 
sense of self. For some, free-time was a chance to gain independence from parental 
influences: 
If parents are around, I ain't got free-time. Cos, like, everything I do, it's like 'stop that 
banging, ' 'stop doing that' and 'stop doing this' so it's not exactly free time cos you 
can't do what you want to do. (Georgina, age 14) 
For others, it was a chance to explore a maturing self-identity, or as Blasi & Milton 
(199 1) assert, the emergence of a conscious distinction between the 'enacted me' and 
'the real me' 
you haven't got no pressure on you, you can just be yourself (FionaageIS) 
It's a time to relax because you haven't got no pressure on you. You can just be 
yourself. I mean, at school you always have to be quiet and stuff (Harriot, age 14) 
These comments are insightful not only because they demonstrate developmental 
changes associated with an emergence of 'self, ' but also because they provide clues to 
the growing sense of 'pressure' that accompanies the transition from childhood to 
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adulthood. Indeed for many, free-time was conceptualised simply as a physical and 
psychological 'time-out' from this pressure, a time to relax or 'chill out' from the 
growing number of demands they experience. This finding also provides a possible 
mechanism for understanding behavioural choices that require little or no physical 
exertion. 
The iMportance of mood state in behavioural choice 
In an effort to explore the motivational underpinnings of free-time 
behaviour, it became evident that how young people 'feel' plays a central role in 
determining what young people are likely to 'do. ' This finding was surprisingly 
consistent among boys and girls, as participants in three different focus groups 
articulated: 
SM: So what are you most likely to do when you get home from 
school? 
Ben (age 13): It depends on how I feel. Like sometimes you wanna be on your 
own and you'll play your PlayStation or you'll go down and watch 
telly. If you are in the mood to mess about, then you'll mess about 
with your mates 
SM: What do you like doing after school? 
Rachacl (age 14): It depends what I'm feeling at that time, cos like sometimes, after 
I've done my homework, I feel sleepy and I fall asleep. It 
depends. 
SM: What determines what you will do after school? 
Miranda (age 14): It depends on what mood I'm in.... how tired I am. 
Miranda's comments highlight that 'mood' was a noun commonly used to 
describe the types of feeling young people experience. For present purposes, it is not 
important whether these states qualify as 'moods' in a strict psychometric sense, but 
rather that adolescents use this term to describe a variety of affective, cognitive and 
physiological states. Thus, 'mood' as a grounded concept refers to a quite different 
phenomenon than that which appears in the affect and emotion literature (Plutchik, 
1994). The reader is urged to keep this distinction in mind throughout the reminder 
of this chapter. 
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So what types of 'mood' do young people report experiencing and how do 
these relate to behavioural choice? Across all focus group discussion, five grounded 
ýategories emerged: being 'chilled out' or'relaxed, ' 'energetic, ' 'bored, ' 'grumpy' 
and 'stressed. ' These are not presented as an exhaustive typology of adolescent mood 
states, but rather as salient experiences that were articulated by focus group 
participants. 4 It should also be noted that these experiential states are not offered as 
determinants (independent variable) of behaviour in a causal sense, but rather as 
moderating variables through which 'choice' can be better understood. In other 
words, the effects of the 'true' determinants of behaviour depend, to some extent, on 
an individual's experiential (mood) state. 
From the mood/motivation scaling measure, respondents reported feeling in a 
'chilled' mood for approximately 40% of their free-time. A further 30% was spent 
feeling energetic, 15% feeling bored, 10% feeling grumpy and 5% feeling stressed. 
When feeling 'chilled, ' respondents reported that they most wanted to 'be with 
friends' or 'talk on the telephone. ' When feeling energetic, respondents reported that 
they most wanted to be physically active, 'be with friends, ' or 'hang out' in town. 
When bored, participants reported they most wanted to 'eat, ' 'watch TV' or 'talk on 
the telephone. ' When grumpy, the most preferred behaviour was to 'do nothing, ' 
especially alone. When feeling stressed, preferred behaviours were to 'be with 
friends, ' 'do homework' and 'talk on the telephone. ' These findings highlight the 
importance of socialising behaviour among adolescents and provide the first clues 
that TV viewing and snacking appear related to negative affect. Further, discussions 
about the relationship between mood and behaviour provide the basis for an affective 
regulation process in which behaviours are 'used' to reinforce, manipulate or modify 
mood state. These processes will be discussed in a later section. 
4 Indeed, it was evident from transcripts that numerous gradafions existed within each of these states. 
However for present purposes, these general categories are adequate. 
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Embedded in the description of each mood state were also clues about salient 
antecedents. $ In the present context, antecedents were those factors which appeared 
to contribute to both the direction and intensity of each mood state. These were 
grouped into peer-interaction influences, sources of 'school stress' and prior physical 
activity. Peer-interaction refers to both the amount of time and the perceived quality 
of interaction with friends. In general, both these dimensions appeared related to 
positive affect. 'School stress' refers to psychological influences on mood arising 
from achievement and behaviour in academic contexts (e. g., homework, revision, 
exam marks, school reports, etc. ). Because school achievement is often group- 
referenced, academic episodes have the possibility of directly influencing peer- 
interaction. Similarly, peer-interaction provides a vehicle for social comparison 
which, in academic contexts, may contribute to the level of 'school stress. ' These 
pathways are highlighted in Figure 4.1. Prior physical activity appeared to be an 
antecedent of mood via its effects on physiological arousal or activation. While 
activation and arousal have been integrated into constructs of affect and emotion in 
the literature (Plutchik, 1994), in the present study these were not theoretically 
sampled and thus have not been differentiated at the empirical level. From 
discussions it became apparent that, for some participants, one particular antecedent 
was more important than others in determining mood state. However, many 
described how an interaction of antecedents contributed to how they feel during their 
free-time. As a group of year 9 (age 14) boys explained: 
Steve: You get that much homework and course work, you just don't want to do 
anything. I just want to chill-out. I can't even be bothered to talk to my mates. 
[all laugb] 
Martin: Sometimes you have to get up early and if you get back late you just can't be 
bothered to do anything 
Steve: Yeah, I can't be bothered. 
Evan: It makes you get up really early, school does. Especially if you've had training 
the other nights. Then it's really hard to get up. REALLY hard. 
SM: Will that have an effect on how you spend your free-time after school? 
Steve: It's all about how you feel at the time 
s It should be noted that these represent only those grounded in the empirical observations. No 
reference is made to constructs evident in the affect and emotion literature, largely because of construct 
validity concerns raised earlier. 
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Martin: Yeah 
Evan: If you've had a tiring day, if you've been playing hockey or whatever.... 
Martin: .. or the day before. If you're knackcrod from the night before then you'll just 
want to do nothing the next day. 
Evan: ... it just puts you in certain mood SM: So is it the physical things that put you in this mood? 
Evan: No, a hard day at school does as weU. If you've had an exam or tried to get 
coursework flinished then this makes me tired as well. It's physical AND 
mental energy. 
Martin: Yeah 
Steve: Yeah 
While most participants reported that their mood in part 'shaped' their 
behavioural choices during free-time, it was evident that these psychological states 
were invariably 'situated' and indeed defined by the contexts in which they occurred. 
These contexts appeared to include physical elements of the environment as well as 
social and temporal dimensions of 'the situation. ' The concept of contextualised 
mood or behaviour appears closely related to Barker's (1968) notion of the 
'behaviour setting' in which physical and social characteristics of 'the situation' help 
explain behaviour. In the present case, young people appeared unable to detach the 
'behaviour setting' from the psychological state itself, instead referring to an 
amalgamation of where, who and when to describe the whole 'experience' of a 
particular mood. As Alan, age 14, pointed out when asked to describe the feeling of 
wanting to 'just relax: ' 
Alan: -sometimes Ijust want to relax SM: What does this feel like? 
Alan: When you've had enough of it. When you've had a really hard day at school 
or your paper round. You're just tired and you want to lay back and relax. 
And if someone comes knocking on your door asking if you'll come out, 
you'll make up an excuse like, 'I can't come out today, I don't feel well, I've 
got a headache, maybe tomorrow'. But in the end you just feel a bit 
depressed for some reason. You just sit down and do nothing 
Similarly, Claire (age 14) described feeling 'chilled out: ' 
SM: Claire, you said feeling 'chilled' was a mood you like being in. Whatdocsit 
feet like to 'be chilled? ' 
Claire: Being chilled means you are not, like, 'LET'S GO' but you are, like, sort of 
relaxed. If someone asked you to go out to the cinema, you'd be like 'yeah, ' 
but you wouldn't go out your way to go to the cinema if you know what I 
mean, like ring everyone up going 'do you want to go to the cinema? ' 
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A temporal dimension of mood was also highlighted by two 14 year old boys, Nathan 
and John, during a discussion about boredom: 
SM: What about you Nathan? You said that being bored was one of your moods. 
Can you describe what it feels like to be bored? 
Nathan: I'm bored every Sunday afternoon, like when everyone's having their dinner. 
You've got nothing to do. 
John: Yeah, you've got nothing to do. It's more like you can't be bothered because 
my mum always says 'you've got loads of things to do. ' I just don't want to 
do any of them. Especially on Sunday's. I'm always bored on Sunday's. 
SM: Do you ever get bored during the week? 
John: You don't have time! 
Clearly, experiential, behavioural, social and temporal features of the 
environment (or 'setting') are important elements when young people describe how 
they feel. Contextualising young people's affect in the physical, social and temporal 
envirorunent helps us understand how free time is experienced on a day-to-day level 
as well as possible relationships between different moods and different behaviours. 
When discussing the settings for free-time, it became apparent that it was dominated 
by routine, predictability and order, often to the point of monotony. With remarkable 
consistency, most participants were able to describe the routine of their behaviour and 
settings in considerable detail. As Claire (age 14) described: 
When I come in from school I'll have a snack, then do my paper round. I'll watch 
Neighbours then listen to minidisks in my room until my tea's ready at quarter 
past six. After tea I have to do my homework, but then I'll stop and have a drink 
of hot chocolate or something. If I'm playing on the computer, the kitchen's just 
sort of next door so I just nip in every now and then. 
SM: And then what? 
Claire: Well, all the good telly starts at 8.3 0 so after finishing all my jobs I'll just watch 
TV until I have to go to bed. 
SM: Will you have the same routine everyday? 
Claire: Ycp (shrugs and sighs). I hate having routines. My routine is exactly the same 
everyday. 
On the one hand, Claire's routine appears to have been constructed out of 
'choice'(with the exception of having to do her homework after tea), yet she also 
expresses dissatisfaction at the predictability she has created. This paradox was 
evident in the comments of many participants. The apparent need for order and 
structure was also a source of frustration. When prompted to answer why they had 
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created such a routine if they yearned for novelty and variation, they invariably 
recounted a list of barriers that prevented them from socialising with friends. This 
may highlight not only the significance of peer-oriented social relationships during 
adolescence, but also provides clues as to why many activities are reinforcing to this 
age group: they provide opportunities for social interaction. Again, the task of 
unravelling the motivational substructure of sedentary behaviour becomes one of 
understanding how behaviours are used to gain reinforcement from the 
'environment. ' This is in contrast to models of behaviour choice that give conceptual 
weight to energy cost or movement topography (e. g., Epstein et al., 1991) 
Examining the temporal patterns of where young people actually spend their 
time develops a more complete picture of the structure and routine of their 
behaviour. Figure 4.2 presents a graphical description (a 'time-space' map) of the 
interaction between behaviour and setting for one focus group participant, Lee (age 
14), on one day during the week (Wednesday). Time-space maps for other focus 
group participants are presented in Appendix. 10. From Figure 4.2 it becomes 
apparent that Lee spent the majority of his free-time after school in his own bedroom. 
He periodically lcft his bedroom to eat (in the kitchen) and watch television (in the 
living room), possibly with his family. Of note was that while Lee had a television in 
his own room, the majority of his viewing occurred in family rooms. In contrast, he 
played computer games only in his own room, despite having a handset in the living 
room also. When asked why he preferred a private setting for his gaming, he 
highlighted how parental perceptions of different media use influence the behaviour 
setting: 
SM: So why play [computer games] in your room? 
Lee: Because she [his mum] thinks as soon as you get on the computer [to Play 
games], you're just wasting time. Even though, like, you're trying to 
accomplish something, she thinks you are just sitting there doing nothing. She 
calls me a zombie, but as soon as EastEnders starts, she can't move. 
SM: Does she try and stop you playing or suggest you should be doing something 
else? 
Lee: Not really, I just get less hassle in my own room. Probably cos she doesn't 
know what I'm up to [sniggers] I 
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Parents also shaped behaviour settings in other ways, as a group of year 10 (age 14) 
girls explained: 
SM: Are you by yourself after school? 
Marion: I'm by myself everyday until my mum gets back from work 
Christine: Me too. I LOVE having the house to myself 
Danielle: Yeah, I love it too 
SM: What's so great about it? 
Christine: I can watch telly in peace. If I'm like, in a mood, I don't have to deal with 
my family coming home and arguing with me. Like 'do this, do that' 
Danielle: I make myself scarce when they get home otherwise I have to start my 
chores. I always make out I'm doing homeworkl [all laugh]. 
Marion: [laughing] Ooo, that's a good one. I'll try that! 
While some talked about how parents constrained behaviour, many younger 
participants saw this as a necessary influence, perhaps reflecting developmental 
differences in the stage of detachment from parents: 
SM: How do parents affect what you do? 
James (age 13): Depends what the parents are like really 
SM: Oh does it? Can you give me an example? 
James: Yeah, cos if you've got really nice laid back parents who really don't 
bother about you, you're not going to do alot are you? Cos we're 
children, we've got the adults to tell us to do things, so we're going to 
just relax, watch TV, do what we like. Like, their life revolves 
around us but, if you've got strict parents THEY tell you what to do. 
So like, my mum she'll tell me to do my room and if I don't do my 
room I don't go out, I don't mess about, I don't do whatever I want to 
do. 
Numerous examples were presented of how different adults (e. g., parents, 
grandparents, friend's parents, teachers, etc. ) were able to modify different elements 
of a behaviour setting which often had implications for how, where and when 
behaviour occurred. Waring (1995) described a similar role for adults and significant 
others in the context of children's physical activity behaviour. He used the term 
'gatekeeping agents' to describe how adults provided access to critical resources (e. g., 
money, transportation, emotional support) that enabled or restricted physical activity 
participation. Because the settings for sedentary behaviour are more informal and 
more easily accessible than those for physical activity, the influence of 'gatekeepers' 
is largely through resource controL For example, parents may set up behavioural 
contingencies involving low preference behaviours (e. g., doing homework before 
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watching TV) or create settings that are socially disapproving or restrictive of highly 
preferred bchaviours. Lee's comments about playing computer games in his room 
highlights this point. This was also evident for telephone use, particularly among 
girls: 
SM: So do your parents try and control how much time you spend on the 
telephone? 
Kaipoor He (her dad] wont do nothing, he will just be like 'put the phone down now, 
I want to use it' 
Manbir: My mum's like 'you are always on the phone, who's going to pay the bill? ' 
I'm like 'OK, OK. ' 
Kaipoor. Yep. I'm originally banned from the phone but I still use it. But I am now 
banned because on the phone bill it's always my friends numbers. 
Sarah: Because my mum and dad got really mad because I use it too much so they 
turned the phone off. 
Kaipoor They can't understand it. They are like 'you see each other at school 
anyway, so why do you need to talk to them after that? ' 
Manbir: But, like, at school we come to learn... 
Sarah: Yeah, you can't really talk 
Rupinder. I get, like, a certain time of the week, you know, a period of time that I can 
talk on the phone, otherwise-because our bill was very high and my mum 
had started to moan about it so now we all get like a certain time. 
Of note was that the degree of influence of gatekeepers appeared to demonstrate a 
parabolic relationship to the level of personal intimacy afforded to each space. For 
highly private spaces (e. g., own bedroom) and highly public spaces (e. g., 'in town'), 
the level of influence appeared marginal. Adolescents often perceived these settings 
as 'untouchable' to gatekeepers, whether psychologically (private space) or 
physically (public space). This may partly explain why adolescents spend 
considerable portions of their free-time in both. 
MoodTegulation processes 
In attempting to understand the relationship between behaviour and mood, it 
soon became evident that many behaviours served multiple 'purposes, ' depending on 
mood, setting and gatekeeper influence. These 'uses' were grouped into two higher- 
order processes, engagement and disengagement, each describing an initial level of 
psychological attachment or involvement to the behaviour. It should be noted that 
96 
these processes apply primarily to behaviours that are intrinsically motivated. They 
do not appear to apply to behaviour that is engaged for extrinsic reward. 
Eng-agement. Engagement refers to the process of using behaviour for positive 
reinforcement. Because positive reinforcement sustains or intensifies existing affect, 
engagement occurs only when the experiential state is positive (e. g., feeling 'chilled' 
or feeling 'energetic'). Positive reinforcement appeared to derive from three principal 
sources: en oyment, flow/fantasy experience and identification. j 
David and Nathan, two 14 year old boys, explained watching TV as a source 
of enjoyment: 
SM: Is there anything you like watching on telly? 
David: Ally G and all the comedies, like Goodness Gracious Me..... and The Fast 
Show. 
SM: What do like about these programmes? 
Nathan: Tbey're just a good laugh. 
David: Ally 0 has me in stitchesl 
SM: What makes them a good laugh? 
Nathan: Err-they're fi=y? It's comedyl 
[all laugh] 
SM: But it's a certain sort of comedy right? 
Nathan: Yeah, funny comedyl 
[all laugh hysterically] 
While David and Nathan may not have been able to articulate why these programmes 
were funny to them, the rather obvious point that some programmes are simply 
'funny' and therefore enjoyable, is important. Television viewing was also an 
opportunity to engage in fantasy and/or flow experiences. Fantasy experiences are 
those in which a participant's own sense of reality is safely suspended, providing 
opportunities to associate with people, places or objects that otherwise would not be 
encountered. Television provides one obvious source of fantasy experience (e. g., 
watching action films), as does playing video games, but other more subtle forms 
were also apparent: 
SM: So what do you like about hanging out in town? 
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Jenny (age 15): On Saturday's it's great because we go people watching. 
SM: What do you mean? 
Jenny: We look at people, how they dress, how they walk, wonder where 
they are going. If it's a really fit bloke, we imagine what it would 
be like going out with him. [all giggle] 
Many descriptions of how participants reported feeling while engaged in certain 
behaviours, also appeared to resemble 'flow' experiences (Csikszentmihalyi, 199 1), or 
what Ackerman (1998) refers to as 'deep play. ' Flow refers to an experiential state 
characterised by intense psychological involvement, a total absorption in the task, 
such that mind and body arc working harmoniously. Csikszentmihalyi (199 1) 
suggested that flow experiences involve the perfect match between skill level of the 
individual and the challenge provided by the task. This creates a sense of effortless 
enjoyment, often 'losing yourself' in the behaviour. Many boys described these 
experiences when playing video games: 
SM: You said some [video] games were addictive? What do you mean? 
James (age 13): Sort of like, you know what it feels like but you can't really explain it. 
It's sort of like, you get really involved with the game. I get totally 
into it. As you get better, you get to more difficult levels so it always 
challenges you even if you've been playing it for ages. It just absorbs 
time. I get on it and then think it's like 15 or 20 minutes but it's been 
a whole hour. 
Others described similar experiences when involved in hobbies. Nathan (age 14) 
DJ's and mixes music in is spare time: 
When I mix, I lose control of time. You are concentrating so much. You arc listening to 
the sample and moving your hands, concentrating on getting the music right. You lose 
time and two seconds later you look at your watch and you're like 'it's goneV I've been 
doing this for over an hourl As soon as I stop and just sit there, time goes ten times 
slower. 
Positive reinforcement from behaviour was also derived from 'identification' 
experiences. Identification refers to behaviour that is 'used' as a vehicle to help 
understand or relate to others, particularly in regard to youth 'subculture' and central 
identity-related 'tasks' of adolescence (Coleman & Hendry, 1999). As Rebecca and 
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Danielle (both age 15) explained when describing some of the TV programmes they 
liked watching: 
Rebecca: I like teenage soap series and stuff, especially Dawson's Creek 
Danielle: YEAH. Oh my god, I love Dawson's Creek. 
SM. What do like about it? 
Rebecca: It's relaxing. It's about teenage life but they don't treat them as, like, 
inunature teenagers. 
Danielle: I reckon it's really honest cos it deals with stuff like sex and everything and 
like it's what everybody's going through and you know it's real 
It is here that the present model appears to converge with the 'uses and gratifications' 
approach (Rubin, 1993) evident in media research. In this approach, it is 
hypothesised that understanding why people use media is more important than 
studying actual media content if trends in media use are to be fully understood 
(Blumler & Katz, 1974). However, the present perspective differs in that the 'use and 
gratification' of behaviour appears to extend beyond that of media-related activity. 
For example, heterosexual relationships (identity formation) were often explored 
while 'hanging out' in town: 
Rebecca (age IS): We hang out at Merry Hill [a local shopping centre] quite a bit don't 
we girls? 
[all giggle] 
Christine (age 15): But we don't go there to shop though, do we? 
[all laugh] 
Rebecca: We go there looking for a chat. We go boyfriend hunting! 
[all in laugh hysterically] 
Marion (age 15): That's the main reason we go. 
At other times, being 'in town' prompted fantasy experience, as Jenny highlighted 
earlier in her disclosure about imagining what it would be like to go out with the 'fit 
bloke' she saw in town. For some, it helped individuals cope with feeling stressed: 
looking around shops takes my mind off school (Rachael, age 14). 
Rachael's comment is an example of disengagement -a process discussed in the next 
section. Among girls, identification was also achieved by talldng on the phone, often 
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simply to retain a sense of emotional connectedness among peer group members: 
SM: What do you talk about [on the phone]7 
Laura (age 14): Usually things that happen in the day 
Kristina (age 14): Or homework 
Sophie (age 14): 1 just have a general laugh on the phone. You just recall the things that 
were funny during the day and you just get onto weird subjects... 
Kristina: Yeah 
Sophie: And if, like, you weren't with the person who you are talking to in a certain lesson, or 
something funny happened, then you tell them about it. 
In contrast, boys appeared to seek out social oppontnities that reinforced gender 
identity, particularly for role-playing stereotypes of masculinity: 
Steve (age 14). We get together and just, like, start these fights in the rooms don't we7 
And then after, we are just lying on the floor, dead, cos we are just 
totally... 
Craig (age 14): When me and you teamed up against Mike and Mike picked up a snooker 
cue cos he went really mad [laughs]. So we had to sort of like grab the 
snooker cue off him and we just managed to get him to the ground and 
just started hitting him [laughing] because he was going to use the 
snooker cue on us. 
Dean (age 14): Yeah. I remember that. 
Steve: It's the wrestling that everyone watches. 
SM: What is? The reason you right? 
Craig- Yeah, Everyone tries to do all the moves on you [laughs]. 
While these are both quite different behaviours; and contexts, they are both 
examples of engaged behaviour that is reinforced by 'identification. ' Identification 
often relates more generally to issues of identity formation. For this age group, girls 
appeared to prefer opportunities that nurtured female companionship and fostered a 
greater understanding of heterosexual relationships. In contrast, boys appeared to use 
more action-oriented, instrumental behaviour to develop a sense of gender identity. 
Using behaviour for enjoyment, fantasy/flow experiences or identification 
help us understand how single behaviours are likely to be 'used' to gain different 
types of reinforcement across different settings. However, a defining feature of all 
engagement is that reinforcement maintains or enhances existing positive affect. This 
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is in contrast to disengagement whereby reinforcement derives principally from 
changing affect. 
Disengagement. Disengagement refers to a process through which behaviours are 
used as a psychological detachment from negative affective states (i. e., feeling bored, 
stressed or grumpy). The reinforcement from disengagement is coping. Coping acts 
either by dissipating or dissociating negative affect, both of which attempt to restore 
positive affect (e. g., feeling 'chilled' or feeling energetic). Examples of 
disengagement include watching television to alleviate boredom, doing exercise to 
relieve stress or playing video games to dispel 'grumpiness. ' When disengagement 
results in positive affect it is referred to as effective coping: 
SM: What do you do then (on Sunday afternoons]? 
Gina (age 15): 1 watch a lot of telly cos there's nothing else to do. Cos, like, I'd 
prefer to go out but if you're not, then you've got to watch 
SOMETHING cos you don't want to just sit there in silence do you? 
SM: So how long will you do this for? 
Gina: Depends. Sometimes I end up really getting into something. An old 
film or something. I love old films. I get that from my mum. It 
makes me feel better. Sometimes she'll, like, come in and be like 
'isn't that so and so? ' We'll end up watching it to the end and I'll 
forget that I was bored! 
Gina's comment's provide an example of how a specific behaviour (watching TV) 
and setting (being with her mum) provide a successfid source of disengagement from 
boredom. Similarly, Lee talked about playing video games: 
Lee (age 14): If I'm bored, I'll often just play on the 64 [Nintendo] or something.... 
SM: What games will you play? 
Lee: It doesn't matter, whatever's in there. 
SM: Do you still enjoy playing as much then? 
Lee: Yeah sometimes. I end up trying new moves or levels cos I'm not 
worried about getting killed. This one time I put it on lirnitless lives 
and tried to see how many different ways I could get mashed. 
SM: And? 
Lee: Seventeen! [acts proud] [everybody is laughing]. I got really into it! 
Of note is that for Gina and Lee the behaviour eventually provided a source of 
positive reinforcement so that behaviour was sustained through engagement. When 
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participants used behaviours as disengagement for a set time period (e. g., when 
waiting for a lift), the behaviour appeared to remain as coping. As James mentioned 
when he talked about watching television viewing before school: 
James (age 13): 1 watch about an hour and a half of TV in the morning, cos like I get 
up at 6.30 and then have a shower and everything and then I watch TV 
from about 7 o'clock. It's all crap then though. The Big Breakfast is 
pretty funny. 
SM: So why do you watch telly then? 
James: Because there's nothing else to do. My mum doesn't take me to 
school until 8.30. 
SM: Why do you get up so early? 
James: My dad goes to work then, so I get up too. 
SM: Would you consider doing anything else? 
James: Sometimes I'll do my homework, but mainly I'll watch telly. I don't 
have to think then! [laughs] 
These examples provide evidence of effective coping. In contrast, ineffective 
coping occurs when behaviours are unable to disengage affect. In these instances, 
additional behaviours are 'sampled: ' 
Claire (age 14): On the weekend, if I'm not, like, with the horses-cos I spend a lot of 
time with the horses--then I usually get really bored and I read a 
magazine. Then I have to go to another magazine. 
SM: Why? Cos you're still bored? 
Claire: [laughs] Yeah. That doesn't help though. 
SM: So do you just keep reading? 
Claire: Not usually. After about 10 minutes, I'll flick the telly on or have 
something to eat. 
SM: And that does the trick? 
Claire: No [laughs again]. I'll usually go to sleep. 'Mat does itl 
One interesting example of ineffective coping involved eating (or snacIdng) in 
response to boredom. While eating as a behaviour is rarely studied as 'leisure' 
(Argyle, 1996), it was evident that for some, particularly girls, it provided an 
opportunity for disengagement. As Helen and Georgina (age 14) discussed: 
Helcn: When I get home [from school] I eat all the things I'm not supposed to be 
eating 
SM: What do you mean not 'supposed' to be eating? 
Georgina: Sometimes when I get home, I like to get the ice-cream outl [mimics 
scooping out ice cream] 
Hclen: I know, I've been trying to get myself to eat more healthy but then I eat 
more chocolate! 
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fall giggle] 
SM: Why are you not 'supposed' to cat these foods? 
Georgina: Because my mum hides theml They make us fatl 71e good stuff always 
does! 
SM: And you don't like the thought of being fat? 
Helen: No way, my thighs are big enough as it is. 
SM: But ice creEun and chocolate taste goodl 
Georgina: Yeah. Mmmm [licks lips]. I only stuff my face though when I'm bored. 
Helen: I know, me too. I eat like that when I'm bored. 
SM: Does it help? 
Helen: No. I just end up feeling sick. 
[both girls laugh] 
Many behaviours appeared to provide opportunities for enjoyment, 
fantasy/flow experience and identification (i. e., engagement). For some individuals 
in some settings, different behaviours appeared preferable. This inter-individual 
variation makes it difficult to model engaged 'choices' with substantial accuracy. 
However, for disengagement, TV viewing was consistently reported as the most 
prevalent response to boredom, stress and grumpiness. Because individuals report 
experiencing these negative affective states during approximately one-third of their 
free-time, this may explain at least part of their overall TV viewing behaviour. 
Moreover, viewing as disengagement appeared somewhat invariant with regard to 
setting when a television was freely available to watch. This is important because it 
suggests that disengaged television viewing may be difficult to modify because 
known correlates may demonstrate weaker relationships under these conditions. 
PairinR strategies: a sPecial case of disengagement? In some instances free-time 
behaviours themselves induced negative affect (e. g., becoming bored from watching 
television or playing video games). In these cases, many individuals reported doing 
two behaviours simultaneously such that the reinforcement value of the aggregate 
behaviour was greater then the reinforcement derived from the behaviours performed 
alone. This was referred to as a pairing strategy. This appeared to be a form of 
disengagement, particularly when the primary behaviour was extrinsically motivated 
(e. g., doing homework): 
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Sophie (age 14): If the music's not on, yeah, I fall asleep because it's like, SO boring. 
After I turn the music on it keeps me going. 
Kristina (age 14): Yeah it helps me relax more. I can do my homework easier 
However, more subtle forms of 'pairing' also existed: 
Evan (age 14): Yeah, I listen to music sort of like when I'm on the computer or 
something, With some games you just want something in the background 
Steve (age 14): Yeah because the music on some of the games drives you crazyl 
Evan: Yeah, so you just turn the sound down and put something else on 
While these 'pairing strategies' inevitably increased the reinforcement value of the 
behaviour setting, for some 'extrinsic' behaviours (e. g., homework) there appeared an 
attendant risk of becoming too engaged in the intrinsically reinforcing 'secondary' 
behaviour: 
Michael (age 14): 1 usually listen to CD's when I'm doing homework 
Sachin (age 14): Yeah, I do that, especially for coursework when you are typing up and 
you are sitting there for hours 
Michael. Yeah, English typing, that's the worst time 
Sachin: Yeah, it takes your mind off how boring it is. But you end up taking 
longer because you like stop and listen to the music. Before you know 
it, you are miles away and you have to decide to start typing again 
These examples serve to highlight the dynamic nature of the affective regulation 
process: reinforcement from the free-time behaviour provides a continual 'stream' of 
affective feedback, constantly 'updating' an individual's experiential state. 
Television viewing as babit? While engagement and disengagement were two 
processes describing how individuals use free-time behaviour, in some cases neither 
appeared particularly salient. Indeed, some individuals just 'found' themselves doing 
things without really knowing why: 
Marion (age 15): It always happens... I'll suddenly realise I've been staring at the telly 
for about an hour not knowing what I've just watched [laughs]. 
Tbat's annoying. 
SM: What made you watch in the first place? 
Marion: I don't know. Well, it's usually after school when the house is empty. 
It's lovely and quiet [smiles]. I'm also pretty tired from school. 
SM: So would you say you watch to relax? 
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Marion: Maybe..... but I don't think that's it. It's like an addictionl Ijust start 
watching. Actually, it's more like staringl My mum reckons the TV 
bypnotises me 
SM: Does your mind wander off? 
Marion: I dunno. I'm not always like that [laughs embarrassingly]. It's just 
in the afternoon and I'VE got control of the remotel I get home, have 
a bowl of cereal and plonk myself in front of the telly. 
These comments may suggest that Marion's television viewing had become 
'habituated' to the behaviour setting, notably an empty house, after school. The 
notion of sedentary behaviour as 'habit' is particularly relevant for TV viewing 
because it is high frequency behaviours performed in similar settings that are most 
likely to become habituated (Aaarts et al., 1998). Over time, mental representations 
of the behaviour become associated with situational cues in the environment such that 
these cues eventually trigger initiation of the behaviour in the absence of intention 
and conscious decision making (Aaarts et al., 1998). Indeed, like Marion, many 
participants appeared unable to articulate a role for conscious decision making for TV 
viewing. While these reports do not provide conclusive evidence of such a process, 
they do suggest a mechanism is possible. 
4.4. Summary and Conclusions 
A grounded model was presented that attempts to help understand the choices 
young people make about how to spend their free-time. This model was formulated 
using analytical strategies common to grounded theory methodology. Interpretations 
are based on verbatim transcripts from II focus groups and three triangulated 
quantitative measures, all involving young people aged 13-15 years. Ile theoretical 
sensitivity of the author is framed by social-psychological explanations of behaviour. 
Other interpretations of the text are possible and different theoretical sensitivities 
would possibly derive different conclusions. 
Data revealed that young people use free-time to gain psychosocial 
reinforcement from their environment which maintains or changes the way they feel 
(their mood state). The environment refers to physical, social and temporal elements 
of the 'setting' in which behaviour occurs. Reinforcement occurs via two 
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psychological processes, engagement and disengagement, each referring to a different 
way individuals 'use' behaviour to maintain or change their affective state. 
Engagement refers to intrinsically motivated behaviour for the purpose of positive 
reinforcement. Because positive reinforcement sustains or intensifies existing affect, 
engagement occurs only when the experiential state is positive (e. g., feeling 'chilled' 
or feeling 'energetic'). Reinforcement fi-orn engagement derives from opportunities 
for enjoyment, fantasy/flow experience, or identification. Disengagement refers to a 
process through which behaviours are used as a psychological detachment from 
negative affective states, particularly boredom, stress and grumpiness. Therefore, 
reinforcement from disengagement derives principally from coping with negative 
affect. The most prevalent behaviour used for disengagement was TV viewing. 
T'hese findings suggest that attempts to explain the motivational structure of 
single behaviours are likely to be limited when general aggregates of time-use are 
used as dependent variables. This observation suggests that micro-behavioural 
approaches (i. e., measuring different episodes of the same behaviour) to the 
assessment of sedentary behaviour may prove fruitful for understanding overall 
patterns of sedentariness among youth. 
Perhaps more importantly, these findings highlight that young people do not 
appear to evaluate behavioural choices directly on energy cost. This is important 
because it suggests that researchers of youth physical activity perhaps need to 
reconsider the bipartite typology (sedentary versus active) of youth leisure behaviour. 
While this classification may elucidate understanding of how behaviours impact 
health, it is conceptually limiting for interventions that attempt to make young people 
more active. This is because young people appear to 'choose' their leisure based on 
considerations that are clearly more complex than a simple model of bifurcated 
choice would suggest. Indeed, the very nomenclature that surrounds the academic 
and media reporting of activity patterns among contemporary youth (e. g., couch kids, 
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lazy teenagers, etc) often assumes this simple model of choice because it fails to 
acknowledge that young people 'use' behaviours to gain different types of 
reinforcement. These data suggest, therefore, that attempts to increase daily energy 
expenditure may benefit from developing physically active opportunities that offer 
the possibility of enjoyment, fantasy/flow experiences, identification and coping. 
For example, activities such as Laser Quest@ and QuasarG are games that provide 
opportunities for fantasy and flow experience but also require physical activity. 
Similarly, the growing popularity of 'virtual reality' video games present promising 
opportunities for intervention because new gaming technologies often allow for 
greater body movement as part of the 'virtual' experience. Further research should 
attempt to develop novel interventions that preserve the psychosocial context and 
reinforcement that young people gain from free-time behaviour. 
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Chapter 5 
Study 4: A time-budget analysis of adolescent leisure using 
momentary time-sampling 
5.1. Introduction 
All human behaviour has a temporal dimension. Despite the ubiquitous nature 
of time, it remains understudied in the behavioural health and psychology literatures 
(McGrath, 1988). Study 3 established that the daily routine of behaviour becomes the 
mechanism through which young people experience their free-time. An important 
implication of these findings is that new measurement approaches are needed that 
give explicit attention to the role of temporal patterning of sedentary behaviour. In 
particular, it is important to understand how and when sedentary behaviours occur 
and how this relates to the order and repetition of the behaviour settings that young 
people spend their free-time in. Developing methods for accurately assessing 
sedentary behaviour is considered Phase II research in the behavioural. epidemiology 
framework (Sallis, Owen et al., 2000). 
Ile utilily of micro-behavioural approaches 
Measurement approaches that focus on quantifying day-to-day experience 
have appeared in the early youth leisure literature (Kleiber, Larson & 
Csikszentmihalyi, 1986; Csikszentrnihalyi & Kubey, 198 1; Mannell, Zuzanek & 
Larson, 1988) although research has tended to focus predominantly on daily mood 
variability (Larson, Csikszentmihalyi, & Graef, 1980). These authors' conclude that 
more systematic ecological approaches to adolescent leisure experiences are called 
for. Further study should focus on understanding "where adolescents invest their 
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attention, and thus the systems of interaction in which they are engaged' (p282, 
Csikszentmihalyi, et al., 1977). It is advocated in this study that knowing where and 
with whom adolescents spend their time is also important for understanding their 
leisure experience. These factors are best addressed using a time-dependent (series) 
design. In the physical activity literature, time-dependent data are most frequently 
collected using motion sensors, heart rate telemetry and direct observation (Trost, 
2001). Only direct observation is able to provide information about the topography of 
behaviour, but these methods are expensive and place a high burden on the observer 
(McKenzie, 1991). One method of collecting time-dependent data that is more cost- 
effective than objective measurement is the activity diary. While diary-based, time- 
dependent models have been advocated more recently in the behavioural medicine 
and social psychological literatures (Brown & Moskowitz, 1998), no studies have 
used these approaches to examine sedentary behaviour among youth. 
Examples of diary-based behavioural assessment come mainly from the 
leisure analysis literature (Harvey, 1990), although some are evident in physical 
activity assessment (e. g., Bouchard et al., 1983; Kremer et al., 1997). However, 
studies appear infrequent and are probably limited by response rates and the extent to 
which participants follow instructions (Sallis & Saelens, 2000). Despite these 
limitations, diary-based methods for reporting activity have stronger validity data 
than retrospective recall (Sallis, 1991) and young people are able to give as much 
diary information as adults (Meeks & Mauldin, 1990). 
One noteworthy study utilised a time-budget approach to assess the leisure 
behaviour of 600 adolescents in Northern Ireland (Kremer, et al. 1997). This study 
provided important information about the'flow'of behaviours across the day. 
However, findings were limited because few sedentary behaviours were analysed and 
prevalent but non-purposive activities such as 'hanging around with friends' were not 
coded. 
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Extensive compliance data for diary-based methods arc lacIdng, but common 
sense suggests that efforts to increase the attractiveness and simplicity of the diary 
and reduce the time required for each entry should reduce respondent burden, 
decrease missing data and improve adherence rates. One method that holds promise 
for addressing some of the limitations inherent to diary-based approaches is 
momentary time sampling. 
Momentary time sMpling 
Momentary time sampling involves a record of behavioural. occurrence at the 
moment a specified time interval ends. These techniques are particularly useful for 
long-duration or high-frequency behaviours and there is an abundance of evidence 
demonstrating that these techniques yield valid behavioural samples (Sulzer-Azaroff 
& Mayer, 1977). Momentary time sampling techniques have been reported in the 
physical activity literature and are usually based on direct observation (McKenzie, 
Sallis &Nader, 199 1; McKenzie, Marshall, Sallis & Conway, 2000). A gap in the 
literature is the absence of a valid self-report time sampling methodology. A self- 
report technique would be useful because it would be less costly than direct 
observation and would circumvent many sources of bias inherent to other self-report 
measures such as recall-loss, estimation bias, and telescoping (Baranowski, 1985). 
This is because participants record only what they are doing at an exact interval and 
do not rely on memory or constructing estimates of frequency, duration, and intensity. 
This approach would be especially suitable for assessing sedentary behaviour because 
young people are particularly unable to provide reliable estimates of intermittent, 
unstructured, low intensity behaviour using current instruments (Welk, Corbin & 
Dale, 2000). 
One methodology that appears conceptually promising for aiding the 
development of a self-report time sampling system is that of 'experiential sampling' 
(Larson & Csikszentmihalyi, 1983). Experiential sampling involves a series of in situ 
recordings made by participants when prompted by a signalling device (a 'pager') 
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activated by a researcher at random intervals throughout the day (Hormuth, 1986). 
While a strength of this method is the ecological validity of the data, the utilisation. of 
infrequent and randomly sampled intervals precludes an accurate estimation of time 
spent in specific behaviours. 
The present study was designed to fill several gaps in the literature about the 
measurement of youth sedentary behaviour. Firstly, few studies have attempted to 
examine youth inactivity at a behavioural level. These data are important because 
they tell us more about how young people use their leisure time. Secondly, 
behavioural time-series data on young people are scarce, particularly at the 
nomothetic level. These data are important because they contribute to our 
understanding of the sequence and patterning of sedentary behaviours over time. 
Finally, ecologically valid attempts to measure sedentary behaviour and establish 
relationships between contextual variables that have been measured 
contemporaneously are conspicuously absent in the youth physical activity literature. 
Study 3 provided evidence of the importance of context for understanding the choices 
young people make about how to spend their free-time. Therefore ecologically valid 
measures are important because they provide stronger evidence for the mechanisms 
through which habitual sedentariness develops. 
Purpose 
The purposes of this study were to (a) develop a diary-based method for 
assessing leisure' behaviour among youth using principles of momentary time- 
sampling, (b) examine trends in the structure and temporal patterning of youth 
sedentary behaviour, and (c) explain variance in outcome variables of sedentary 
behaviour using a series of theoretically derived correlates. 
'It is not the purpose of this study to enter the debate over what constitutes 'leisure. ' Foramore 
complete discussion of leisure theory, definitional premises and motivational underpinnings, the reader 
is referred to Neulinger (1981). From hereon, the term 'leisure' refers to all hours adolescents spend 
out-of-school and awake. The author acknowledges that this definition is limited. 
III 
5.2. Method 
All research procedures were approved by the Ethical Advisory Committee at 
Loughborough University and conformed with ethical principles for conducting 
psychological and sociological investigations outlined by the British Psychological 
Society's Code of Conduct. Ethical approval was also obtained from Head teachers, 
and in some instances parent-teacher committees, of participating schools. 
School Recruitment 
A sample of seven schools in the East Midlands containing pupils aged I 1- 14 
years were invited to participate in a study about how young people spend their free 
time. Schools were selected based on socio-economic background and prior history 
of participatory consent with research projects conducted at Loughborough 
University. Two schools were single-sex (I all-female, I all-male) independent 
schools both of high socio-economic status relative to national averages (measured by 
the percent of students entitled to free school meals). Two schools were mixed- 
comprehensives (11-14 yrs) of above average socio-economic status, with a low 
proportion of students from ethnic minorities. Two schools were mixed- 
comprehensives of nationally average, orjust below average, socio-economic status. 
Both schools had a high proportion of students from ethnic minorities. One school 
was a mixed-sex community college (11-14 yrs) of nationally average socio- 
economic status. 
In a letter to head teachers it was outlined that a particular focus of the study 
would be on activity preferences that involve little or no physical exertion. A follow- 
up phone call was made I week later to discuss their possible involvement in the 
study. If they expressed interest in participating, a 10 minute presentation was 
offered to learn more about the study's wider objectives. 
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Five schools agreed to participate in the study. Of the two schools declining 
to participate, one was a community college of average socio-economic status and 
one was a mixed comprehensive of high socio-economic status. 
Participant Tecruitment 
A member of staff at each school served as a liaison for recruiting 
participants, distributing and collecting all measures. Liaisonswere instructed to 
select a class of approximately 25 students (50% female) from each of four year 
grades (eight, nine, ten and eleven), yielding approximately 100 students per school. 
Across all schools, a total of 500 diaries were distributed. Class recruitment was at 
the discretion of each liaison. 
Measures 
The principal data collection instniment was a 52-page A5 self-report diary 
(see Appendix 11). Students completed the diary for 4 days (3 weekdays and I 
weekend day) outside of school hours. Data collection days were randomly assigned 
by weekday and weekend day. A separate validity and reliability study of the activity 
diary was also conducted and is described in the next section. 
At 15-minute intervals, participants recorded their primary and secondary 
behaviours (free-response). Primary behaviours were prompted by asking 
participants to record the'main'thing they were doing. Secondary behaviours were 
prompted by asking participants to record 'anything else' they were doing at the same 
time. Participants also responded to five categorical items (contextual variables) 
about where they are (10 locations), who they are with (Alone, Friends, Family), why 
they are engaged in the behaviour (I want to, I have to, Nothing else to do), their 
current mood (-5 to +5) and their current energy level (1-6). Contextual variables 
were derived empirically from focus group research in Study 2. Response categories 
for these variables were derived from theory-driven measures appearing in the 
literature. Specifically, the response forinat for the motivation item ('why') was 
113 
derived from theories of intrinsic motivation/self-determination perspectives (Deci & 
Ryan, 1985). The mood and energy level response categories were derived from the 
circumplex model of affect and activation developed by Russell (1980). 
All intervals were listed and all items related only to what was happeningthow 
they felt at that exact interval. For weekdays, 44 intervals were recorded from 
7: 00am to 8.45am and from 3: 00pm to 11: 45pm. For weekend days, 68 intervals 
were recorded from 7: 00am to 11: 45pm. 
Scoring of interval-level data. Three types of aggregate variables were created from 
the interval-level data, (a) duration estimates of hours per day engaged in each 
behaviour (dependent variable), (b) the prevalence of each context at a day-level 
(independent variable), and (c) the probability of each behaviour or context occurring 
at each interval (time-dependent estimates). 
(aj Duration estimates. Inductively-derived categories of behaviour were 
developed from the raw interval-level descriptions of what young people reported 
doing. The resulting typology consisted of 21 mutually exclusive categories of 
leisure-time behaviour (see Appendix 12). Ile number of occurrences of each 
behaviour per day were then summed and multiplied by 15 (1 interval = 15 minutes) 
to derive estimates of hr. dy" engaged in each category. Mean weekday and weekend 
day estimates were computed by summing across, and then dividing by, the number 
of measurement days. Finally, outcome variables were computed as weighted, daily 
averages of time spent in each behaviour category (hr. dy"'). These were computed by 
multiplying weekday values by 5 and weekend values by 2, summing and dividing by 
7. The unit of analysis for the duration data was one participant. 
(b) Context estimates. The prevalence of each context at the day-level was 
computed by summing the number of intervals per day at each level of the nominal 
contextual variables, dividing by the total number of recorded intervals and 
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multiplying by 100 to give a percent (e. g., % of daily intervals spent in bedroom, 
alone, etc. ). 
(c) Time-dgpendent estimates. Time-series data were used to calculate the 
probability of each behaviour or context occurring at each interval. These were 
computed by summing the number of occurrences of each primary behaviour or 
context across all days for all participants at each interval. Summed values were then 
divided by the total number of observations at that interval and multiplied by 100 to 
give a percentage. Aggregates were computed separately for week and weekend 
days. 
Location data were collapsed to represent the probability of behaviour 
occurring either indoors (n =6 locations) or outdoors (n =4 locations). This is 
because evidence suggests that physical activity among youth is partly explained by 
the amount of time spent outdoors (Baranowski, Thompson, DuRant, Baranowski & 
Puhl, 1993; Klesges, Eck, Hanson, Haddock & Klesges, 1990; Sallis, Nader & 
Broyles, 1993). The sum of intervals indoors or outdoors was expressed as a 
percentage of the total number of observations at each interval across all locations. 
While location-specific analyses are possible, for brevity they will not be presented. 
ftendent variables. Based on the aggregated duration estimates described above, 
four participant-level dependent variables were computed, (a) TV viewing hr. dy", 
CM, (b) hours per day of total sedentary behaviour (SEDSUM; sum of watching 
TV/video's, computer/internet use, playing video games, talking with friends/family, 
'hanging around' with friends, listening to music, talking on the telephone, non- 
school reading and cognitive hobbies), (c) hours per day engaged in entertainment 
technology-based sedentary behaviour (TECHSUM; sum of hr. dy"l watching 
TV/video's, computer/internet use and playing video games), and (d) hours per day 
engaged in sedentary socialising behaviour (SOCSUM; sum of hr. dy"l talking with 
friends/family, talking on the telephone, and 'hanging around' with friends). 
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The variables TECHSUM and SOCSUM were empirically derived from study 
2 of this thesis and represent common patterns of sedentariness among young people. 
Because these patterns were found to be variant by gender in Study 2, gender was 
included as a covariate in some analyses. 
Indgpendent variables. Independent variables were grouped according to their unit of 
measurement or analysis. 
Participant-level variables. Eight sociodemographic variables were measured. 
These included age, gender, ethnicity, school, school grade, home postcode, the 
number of people living in the household and the month of data collection. Two 
variables measured sexual maturation status (self-reported). Ile first maturation item 
assessed the onset of puberty. Responses to the question, 'Have you started puberty? 
(e. g., do you have any pubic hair? )' were coded Yes, No, or Not sure. The second 
item assessed the development of secondary sexual characteristics. For girls, the item 
'Have you begun to menstruate (do you have periods)T was coded Yes/No. If yes, 
the date of menarche was recorded. For boys, the item 'Do you speak with a deeper 
voice than when you were youngerT was coded Yes/No. If yes, the date that 
participant's first noticed a deepening of the voice was recorded. A series of 
participant-level variables (k = 5) assessed the validity and reliability of the diary. 
These included mean ratings (1-5) of how well respondents understood diary 
instructions, how easy it was for respondents to remember to complete the diary and a 
rating of perceived accuracy of their behavioural reports. To assess the reliability of 
the momentary time-samples, participants responded to a categorical item (5-point) 
estimating the average time lag between each interval prompt and actual diary entry 
(usually within 5,15,30,60 or >60 minutes). Analyses of these items are discussed 
in more detail in a later section. 
Day-level variables. The actual measurement day (Mon-Sun), as well as the 
measurement day number (14), were assessed to examine day-to-day variability in 
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behaviour and reactivity effects of the measure. Three variables measured levels of 
physical activity. These included the mean hr. dj1 involved in sports and exercise 
(normalised using a log[+I] transformation to reduce skew), and two single-item 
dichotomous indicators of school-related physical activity: (a) 'Did you participate in 
a physical education lesson todayT (Yes/No) and (b) 'At school today did you run 
around or breathe hard enough to make you sweat? ' (Yes/No). For participant-level 
analyses, these were summed across measurement days. Two categorical items 
assessed geographical climate during each measurement day. This included the level 
of precipitation (Mainly raining, Wet but no rain, Dry but probably will rain, and Dry 
and probably will not rain) and the outside air temperature (Very cold, Cold, Mild, 
Warm, Hot). Mean mood scores and mean energy levels were also computed for 
each day of assessment. A day-level, free-response item was also included that asked 
participants to write down one thing that affected the way they felt that day. While 
this item was not analysed, it was used to assess the possible influence of factors 
unmeasured in the diary that may have influenced duration estimates of behaviour or 
ratings of mood. 
Procedures 
All diaries were distributed at the class-level by the school liaison. Each 
school liaison was given a 15 minute briefing by the author about how to introduce 
the diaries and resolve questions from students over item ambiguity. In cases where 
designated liaisons were unable to distribute diaries to all classes, a script was 
provided for alternate liaisons. Diaries also contained copies of all instructions. 
Written informed consent was obtained from both parents and children. 
Each school completed data collection across a two-week period. However, 
all 4 days of assessment for any given participant were contained within a 7-day 
period. One school collected data across a 4-week period because some grades had 
examinations during weeks I and 2. Diaries were returned to the school liaison in 
117 
sealed envelopes during the same class period 7 days later. The completed, sealed 
diaries were then collected from each school. 
Data analvsis 
Data analyses were conducted in three phases. The first phase involved a 
descriptive analysis of duration estimates of behaviour and the proportion of time 
spent in each context, by week and weekend day. The second phase involved 
descriptive analyses and sequence charts of the timc-series data (interval-level 
analysis). The third phase involved predicting variance in the four dependent 
variables (TV, SEDSUM, TECHSUM, SOCSUM; all participant-level analyses) 
using hierarchical multiple regression. All data analyses were conducted using SPSS 
vI 0.0 for Windows (SPSS Inc., 1999). 
Hierarchical multiple regressions. For each regression model, 15 independent 
variables were entered in seven blocks. Selection of predictors and the order of 
block-entry was based on a) findings from studies 1,2 and 3 of this thesis, and b) 
sample size 2. Initial blocks contained unmodifiable influences on sedentary 
behaviour, variables of proven predictive power, or variables acting as covariates in 
the model. Subsequent blocks contained variables of speculative predictive power 
assessed for incremental validity to the model. Block I contained all the 
sociodemographic variables (k = 4). Sexual maturation status was entered as block 2. 
Block 3 contained the physical activity variables (k = 3). Block 4 comprised the 
percent of leisure time spent indoors. Block 5 contained the two perceived 
geographical climate variables. Block 6 consisted of the percent of time spent alone. 
2 For a reliable prediction equation, the ratio of participants to the number of predictors (n/k ratio) has 
been given as approximately 15: 1 (Park & Dudycha, 1974). In the present study, the ratio was 11: 1. 
suggesting the model may not cross-validate very well. However, the n/k ratio is strongly affected by 
the magnitude of the squared population multiple correlation (p2). in the absence of empirical 
estimates, Stevens (1996) suggests taldng p2 = 0.5 as a 'best guess' for most social science research. 
For a high probability (0.9) of detecting this correlation and accepting only a small loss in predictive 
power (<5%), the number of participants required using 15 predictors is 214 (n/k ratio - 14.2). 
Adopting a lower probability (0.8), the required sample size is n -185 (n/k ratio - 12.3). 
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Block 7 contained three intraindividual variables: the percent of behavioural samples 
that were intrinsically motivated/self determined ('because I want to'), the mean 
mood score and the mean energy level across all intervals. When predicting TV 
viewing, the motivation variable was the percent of behavioural samples reported as 
'because there's nothing else to do. ' Inclusion of this predictor reflects the finding 
from Study 3 that TV viewing was the most prevalent form of disengagement. In the 
experiential sampling literature, TV viewing is often also accompanied by low 
motivation, boredom and uninvolvernent (Csikszentmihalyi & Kubey, 198 1; Larson 
& Kubcy, 1983). This item replaced the intrinsic motivation variable that was used in 
all other analyses. 
Prior to each regression, a series of diagnostic analyses were conducted to 
examine the presence and influence of outlying observations and the tenability of 
statistical assumptions. When statistical assumptions are met, the coefficients and 
parameters of the regression are considered unbiased. 
Presence and influence of outliers. Detecting multivariate outliers is 
important because aberrant data points can bias the regression model and give 
spurious values for the regression coefficients. For each model, observations with a 
studentised residual (which represents error in the model) greater than :Q were 
examined (Cramer, 1998). While outliers affect how well the model fits the observed 
data, they may not exert an influence on the parameters of the model sufficient to 
warrant their deletion. To assess the effects that individual observations had on 
parameter estimation, Cook's distances and standardised DFBeta statistics were 
examined (Field, 2000). Cook's distances measure the overall influence of a case on 
the model, whereas DFBeta statistics provide differences in parameter estimation 
with and without specific observations. Cook's distances >1 and standardised DFBeta 
values >2 were considered influential data points (Stevens, 1996) and subsequently 
excluded from analysis. 
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Multicollinearily. The presence of multicollinearity among predictors limits 
the size of R (because of shared variance), creates unstable regression coefficients (by 
increasing the standard errors of Beta coefficients) and makes it difficult to assess the 
individual importance of the independent -variables (Stevens, 1996). While an 
examination of the bivariate correlation matrix provides one measure of 
multicollinearity, more subtle forms exist because linear combinations of predictors 
may also be correlated. Multicollinearity was examined from inspection of the 
bivariate correlation matrix and interpretation of Variance Inflation Factors (VIF). 
Bivariate correlations > 0.5, a mean VIF substantially >1, or any individual VIF >10 
was considered evidence of multicollinearity (Bowerman & O'Connell, 1990). 
Homoscedastici1y and linearity of relationship. When residuals at each level 
of the predictor have the same variance the assumption of homoscedasticity has been 
met. This was examined from visual inspection of scatter plots between the 
Studentised residuals (SRESID) and the Standardised predicted values (ZPRED) of 
sedentary behaviour. Funnel-shaped plots indicate heteroscedasticity. The linearity 
of the relationship between predictors and sedentary behaviour was also examined 
using the scatter plots. 
Indgpendence of errors. To check whether residual terms were uncorrelated, 
the Durbin-Watson statistic was inspected. If values were >1 but <3, the assumption 
of independent errors was considered tenable (Field, 2000). 
Normally distributed errors. An assumption of multiple regression is that all 
residuals in the model are random, normally distributed variables with a mean of zero 
(Stevens, 1996). This assumption was examined by visual inspection of histograms 
and normal probability plots of the studentised residuals (SRESID). Where 
deviations from normality were apparent, their statistical significance was assessed 
using the Kolmogorov-Smirnov test (Field, 2000). 
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Validity and reliability of the momentarL-time sampled dia1y 
Validity and reliability data for the momentary time-sampled diary were 
derived from three sources. Firstly, a concurrent validation study was conducted in a 
sample of young people not included in the main study. Secondly, the self-reported 
validity and reliability items from the main sample were analysed. Finally, stability 
coefficients of the duration estimates for each dependent variable, also from the main 
sample, were computed. 
Concurrent validily study. To assess the concurrent validity of the momentary time- 
sampling technique, 37 participants (30% year 8,30% year 9 and 40% year 10) and 
their parents were recruited to participate in a separate validation study. All 
participants completed a minute-by-minute ('real time') time-use diary for I day (see 
Appendix 13). Real-time diaries provide the most accurate self-report measure of 
free-time behaviour because every minute of the day outside of school hours is 
accounted for. Forty-six percent of participants completed the diary during a 
weekday and 54% completed the diary during a weekend day. The day of assessment 
was randomised. 
At 15 minute intervals, beginning at 7: 00pm, participants also responded to 
two categorical items relating to the physical context ('where are you? ') and social 
context ('who are you with? ') of their behaviour. The physical and social context of 
the child's behaviour was also rated contemporaneously and independently by a 
parent (see Appendix 14). Parents also rated the confidence (1-3) that their own 
reports were accurate. Duration estimates from the real-time diary were computed by 
summing the exact number of minutes per day spent in each behaviour category. 
The real-time diaries were also scored using the momentary time-sampling approach 
such that the behaviour at each 15 minute interval was noted. An assumption was 
made that these behaviours would have been recorded if participants had actually 
completed the momentary time-sampling diary. Duration estimates based on the 
time-sampling approach were computed using the methods outlined previously. 
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Two-way mixed model intraclass correlations (subject-effects random, item- 
effects fixed) were computed for each duration estimate of behaviour using the real- 
time diary and the momentary time-sampled approach (see Table S. 1). All 
correlations were high, with the exception of using the telephone (intraclass r=0.55). 
This suggests either that the momentary time-sampled diary does not provide valid 
estimates of telephone use or that findings are biased by sampling error (small n and 
large confidence interval). To assess child/parent agreement of behaviour and 
context, the number of intervals in which the child and parent had exact agreement 
for each variable was computed. These were expressed as a percent of all intervals 
compared. Table 5.2 presents the percent agreement between parent and child 
variables, as well as the self-reported confidence that parents had in their own ratings. 
Self-rgported validily and reliability. In general, participants found the diary easy to 
understand (mean rating = 4.07 ±0.90), and considered their self-reports fairly 
accurate (mean rating = 3.52 ±0.78). However, they found remembering to complete 
the diary neither difficult or easy (mean rating = 2.94 ±1.07). Only 9% of 
respondents reported completingeach diary entry within 5 minutes of the specified 
interval. Twenty-five percent reported completing the diary usually within 15 
minutes, 18% within 30 minutes, 22% within I hour and 26% usually greater than I 
hour. This suggests that most participants relied on some degree of retrospective 
recall for recording their behaviour, the context in which it occurred and their mood. 
Stabili1y of duration estimates. To assess the stability of 4-day estimates for 
representing habitual patterns of sedentary behaviour, a series of intraclass 
correlations were computed for the summary variables across days. Subject and 
measure effects were considered random. Using all 4 days of assessment in the 
correlation (i. e., week and weekend days), the assumption of compound symmetry 
was rejected (Mauchly's test of sphericity, W, = 0.733, p=0.001), indicating unequal 
variances and covariances across participants. This means that any single (random) 
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Table 5.1. Intraclass correlations (ICC) and confidence intervals for self-reported 
min. day"l between the 'real-time' diary and momentary-time sampled diary. 
Activity N ICC 95% CI 
Lower Upper 
limit limit 
Sleeping 37 . 998 . 996 . 999 
Personal Care 34 . 951 . 903 . 976 
Eating/drinking 36 . 965 . 933 . 983 
Motorised transport 17 . 997 . 993 . 999 
Active transport 20 . 948 . 901 . 984 
Watching TV/video 32 . 995 . 990 . 998 
Computer/internet use 13 . 996 . 988 . 999 
Computer games 7 . 992 . 951 . 999 
Talking to friends/family 12 . 993 . 974 . 998 
Hanging out/shopping 16 . 997 . 991 . 998 
Listening to music 19 . 986 . 964 . 994 
Using the telephone 7 . 548 -1.00 . 922 
Homework 17 . 987 . 965 . 995 
Reading (non-school) 9 . 982 . 921 . 996 
Hobbies (behavioural) 9 . 992 . 962 . 998 
Hobbies (cognitive) 5 . 997 . 973 . 999 
Unstructured play 8 . 998 . 989 . 999 
Chores 13 . 996 . 988 . 998 
Paid work 4 . 997 . 959 . 999 
Sports/exercises 16 . 998 . 996 . 999 
Note: 
Correlations include only observations where min. dy" for the real-time diary are 
greater than zero. 
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Table 5.2. Percent agreement between parent and child variables. 
Mean parent /child Mean parent confidence 
agreement (%) (sd) (1-3) rating (sd) 
Behaviour 69.6(30.1) 2.7(0.41) 
Physical context 80.5(23.7) 2.8(0.40) 
Social context 80.7(24.9) 2.9(0.36) 
day cannot be used as the unit of analysis for representing behaviour across a whole 
week. Therefore, further analyses were conducted separately by week and weekend 
days. Bivariate correlations between week and weekend day dependent variables 
were 0.43,0.47,0.3 8 and 0.3 9 for TV, SEDSUM, TECHSUM and SOCSUM, 
respectively. Table 5.3 presents intraclass correlations (stability estimates) for the 
four dependent variables during weekdays. Analyses by weekend day was not 
possible because only I day was sampled. During weekdays, compound symmetry 
was assumed for all dependent variables (statistical significance of Mauchly's test of 
sphericity, p=0.98,0.49,0.6 & 0.1 for TV, SEDSUM, TECHSUM and SOCSUM, 
respectively). The Spearman-Brown prophecy formula3 (Cramer, 1998) was used to 
estimate the number of days of assessment required to achieve acceptable levels of 
reliability (r = 0.8 and 0.9; Baranowski & de Moor, 2000). 
V- 
For each dependent variable, there were no significant differences between 
duration estimates derived on the first day of assessment and those derived on 
subsequent measurement days (weekday assessments only). These data suggest that 
any behavioural reactivity toward keeping a diary was limited. Overall, results 
suggest that a self-reported, momentary time-sampled diary provides a valid and 
moderately reliable method of assessing sedentary behaviour among youth. 
3 wbercn=berof days= 4[(I-ICC, ig,, Y ICC, igl, ] for reliability= 0.8, and 9[(l-ICC, ý,, j, )I ICCsingicl 
for reliability= 0.9. 
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Table 5.3. Stability of sedentary behaviour estimates. 
No. days 
Intraclass correlation required for 
reliability of- 
Dependent Reliability Single-day 0.8 0.9 
variable of study reliability 
Weekdays 
TV 0.70 0.44 5.1 6.4 
SEDSUM 0.79 0.56 3.2 4.0 
TECHSUM 0.74 0.49 4.2 5.2 
SOCSUM 0.72 0.46 4.7 5.9 
Note: 
TV = hr. dj1 watching television; SEDSUM = hr. dy"' engaged in all sedentary 
behaviour; TECHSUM = hr. dy"' engaged in technology-based sedentary behaviour; 
SOCSUM = hndyý" engaged in sedentary socialising behaviour. 
Interpretation of validity and reliability data are discussed in more detail in a later 
section. 
5.3. Results 
Saml2le characteristics. 
Two-hundred-thirteen diaries were returned, yielding a response rate of 
42.6%. Fifty-one participants provided incomplete data and were excluded from 
further analysis. One-hundred-sixty-two participants reported both weekday and 
weekend data and were included in the final analysis. The final sample comprised 
78% girls which reflects a gender response bias of the instrument. Table 5.4 presents 
sample demographic characteristics for participants providing partial data (n =5 1) 
and for those reporting complete data (n = 162). Test statistics for differences 
between the two samples are also reported. Incomplete responders reported more 
difficulty remembering to complete the diary than full responders (t = -2.12, df = 183, 
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Table 5.4. Demographic characteristics of sample by level of data reporting. 
Partial Full Test-statistic 
responders responders 
(n = 51) (n = 162) 
Gender 
Male 33 22 X2= 2.29, df = 1, 
Female 67 78 p=0.13 
School Grade (%) 
Eight 42 38 
Nine 46 34 X2 = 7.93, df = 3, 
Ten 12 17 p=0.05 
Eleven 0 11 
Age - mean(sd) 13.0(0.8) 13.3(l. 1) t= -2.4, df = 115, p 0.02 
Household size - mean(sd) 4.3(l. 1) 4.2(l. 1) t=0.79, df = 209, p 0.43 
Ethnicity 
White- European 90 92 Collapsed to white vs. non- 
Asian 8 5 white. 
Chinese 0 2 X2= 0.07, df = 1, 
Other 0 1 p=0.80 
Started puberty (%) 
Yes 96 98 X2 = 4.45, df = 2, 
No 2 1 p=0.11 
Not sure 2 1 
If yes, 
Menarche - girls 68 (n = 28) 76 (n = 121) X2 = 0.91, df = 1, p=0.34 
Voice broken -boys 67 (n = 15) 78 (n = 32) X2 = 0.23, df = 1, p=0.63 
p= . 04), although there were no differences between the groups on the level of 
understanding (p =. 36), self-reported accuracy of data (p =. 17), or the length of 
reporting lag (p = . 77). 
Descriptive analysis of leisure behaviour. 
Table 5.5 presents means and standard deviations for duration estimates of primary 
and secondary behaviour by week and weekend day. Excluding 'Other' behaviours, 
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Table 5.5. Duration estimates for primary and secondary behaviours during leisure 
time. 
Weekday hr. dy' 
mean (sd) 
Weekend hr. dY" 
mean (sd) 
Primary Secondary Total Primary Secondary Total 
Personal care' 0.88(0.40) 0.04(0.09) 0.92(0.43) 0.89(0.67) 0.02(0.08) 0.92(0.67) 
Eating 0.68(0.30) 0.11(0.21) 0.79(0.36) 1.20(0.64) 0.16(0.31) 1.35(0.70) 
Motorised travel 0.64(0.55) 0 0.64(0.55) 0.67(l. 02) 0 0.67(l. 02) 
Active travel 0.52(0.43) 0.02(0.09) 0.54(0.45) 0.38(0.67) 0.01(0.08) 0.39(0.68) 
TV/videos 1.92(l. 12) 0.24(0.37) 2.16(l. 20) 3.04(l. 94) 0.29(0.55) 3.33(2.01) 
Computer/internet 0.31(0.64) 0.01(0.04) 0.32(0.65) 0.47(0.92) 0.03(0.14) 0.50(0.95) 
Computer garneS2 0.11(0.32) 0.01(0.05) 0.11(0.33) 0.35(0.99) 0 0.35(0.99) 
Talking 0.25(0.33) 0.60(0.83) 0.85(0.92) 0.53(0.95) 0.85(l. 66) 1.38(2.06) 
'Hanging Out, 3 0.33(0.66) 0 0.33(0.66) 1.24(l. 68) 0.01(0.12) 1.25(l. 70) 
Listening to music 0.16(0.30) 0.55(0.87) 0.71(0.92) 0.34(0.63) 1.10(l. 80) 1.44(2.01) 
Telephone4 0.10(0.18) 0.02(0.05) 0.12(0.21) 0.18(0.36) 0.03(0.14) 0.21(0.41) 
Homework 0.76(0.74) 0.04(0.10) 0.80(0.76) 1.13(t. 57) 0.02(0.13) 1.16(l. 59) 
Readingý 0.14(0.25) 0.02(0.08) 0.16(0.27) 0.26(0.64) 0.07(0.25) 0.33(0.73) 
Hobbies (behav. )' 0.40(0.56) 0.01(0.08) 0.41(0.57) 0.61(l. 06) 0.04(0.20) 0.65(l. 11) 
Hobbies (Cog. )7 0.01(0.05) 0 0.01(0.05) 0.08(0.44) 0.01(0.07) 0.08(0.45) 
Unstructured play 0.11(0.29) 0.01(0.03) 0.12(0.29) 0.25(0.71) 0.01(0.05) 0.26(0.71) 
Chores 0.10(0.21) 0.01(0.02) 0.10(0.21) 0.37(0.73) 0.01(0.07) 0.38(0.73) 
Paid work 0.08(0.26) 0 0.08(0.26) 0.25(l. 01) 0 0.25(l. 01) 
Sports/exercises 0.39(0.61) 0 0.39(0.61) 0.76(l. 27) 0.01(0.06) 0.77(l. 28) 
Other 0.17(0.35) 0.02(0.08) 0.19(0.36) 0.38 (1.04) 0 0.38(l. 04) 
'includes washing, dressing, grooming, going to the toilet, getting ready for bed. 2 includes mobile phone games 3 unstructured behaviour with friends or family 4 includes mobile phone use 5 refers to recreational reading (non-school) of books, magazines, newspapers, etc. 'includes looking after pets, playing musical instruments and extra curricula activities at school (excludes 
7 physical activity) includes doing puzzles, counting money, etc. 
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19 primary behaviours account for 8.5 hr. dy"' of waking leisure time during the week 
and 13.0 hr. dy"' of waking leisure during the weekend. 
During the week, the five most prevalent primary behaviours; are TV viewing, 
personal care, homework, eating and motorised travel. The five most prevalent 
secondary behaviours are talking with friends and family, TV viewing, eating, 
listening to music and doing homework. Summing across primary and secondary 
behaviours, the five most prevalent activities during the week are TV viewing (2-16 
hr. dy"'), personal care (0.92 hr. dy"), talking with friends and family (0.85 hr. dy"), 
doing homework (0.80 br. dy") and eating (0.79 hr. dy"). During the weekend, the 
five most prevalent primary behaviours are TV viewing, hanging out, eating, and 
personal care. The five most prevalent secondary behaviours are listening to music, 
talking with friends and family, TV viewing, eating, and reading. Summing across 
primary and secondary behaviours, the five most prevalent activities during the 
weekend are TV viewing (3.33 hr. dj), listening to music (1.44 hr. dj), talking with 
friends & family (1.38 hr. dy"'), eating (1.35 hr. df 1) and hanging out (1.25 hr. dj). 
Ninety-one percent of 'primary' TV viewing occurred with no reported 
secondary behaviour. The most prevalent secondary behaviour during TV viewing 
was eating (3% of intervals). The motivation to watch TV was predominately 
intrinsic, although 18% of TV viewing occurred because there was nothing else to do. 
However, average mood ratings were not significantly different when watching TV 
compared to all other times, although reported energy levels were lower (3.1 vs. 3.6, 
p<. 00 1). Watching television was equally likely to occur alone as it was with family 
(45 vs. 44%, respectively). Only 9% of TV viewing occurred with friends. Twenty- 
eight percent of all homework occurred while listening to music, whereas only 6% 
occurred in front of the television. When listening to music was recorded as the 
secondary behaviour, participants were most likely to be doing homework (35%), 
personal care activities (15%), in the car, bus, train or taxi (13%), or using the 
computer/internet (9%). 
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Descriptive analysis of behaviour contexts. 
Table 5.6 presents means and standard deviations for the proportion of daily 
leisure behaviour spent in different contexts, by week and weekend day. Mean levels 
of affect and activation are also presented. Overall, these data provide a description 
of the behaviour settings in which young people spend their free-time. One-quarter 
of all free-time was spent in the bedroom, with a further one-fifth spent in the living 
room. The single most prevalent social context was 'Alone' (45% and 39% of free- 
time during week and weekend days, respectively), while approximately equal 
amounts of time were spent with friends as with family (-25-30% of free-time). 
Behaviour appeared motivated predominantly by intrinsic factors, although 
approximately one-third of the time was spent being extrinsically motivated. Across 
both week and weekend days, mean ratings of mood and energy were both high and 
positive, although mood was generally higher during the weekend (t = 2.5 1, df = 16 1, 
p= .0 12). 
Descriptive analyses of time-dgpendent data 
Figures 5.1a and 5.1b present time-series data for percent of total observations 
engaged in technology-based sedentary behaviours and physical activity during the 
week and weekend. The percent of observations can also be interpreted as the 
probability of that behaviour occurring in the sample at each particular interval. 
During the weekday, three peaks in TV viewing are evident (8: 00arn, 5: 45pm & 
9: 30pm). During the weekend, only two peaks are evident (10: 30arn and 9: 30pm). 
During both week and weekend days, peak TV viewing occurred between 9: 00pm 
and 9: 30pm. During the week, the probability of watching television between 
9: 00pm and 9: 30pm was approximately 42%. During the weekend, the probability of 
watching television between 9: 00pm and 9: 30prn was approximately 55%. 
Computer/internet use peaked between 6-7prn during the week and between 11: 45am- 
12: 45pm during the weekend. With the exception of computer/internet use on 
weekdays during early evening, the probability of these behaviours occurring 
remained low (<5%) at all intervals. 
129 
Table 5.6. Context, affect and activation for leisure behaviour during week and 
weekend days. 
% (sd) of intervals -% (sd) of intervals - 
WEEK day VYTIEKEND day 
Location 
Bedroom 26(14) 25(20) 
Living Room 21(15) 19(17) 
Kitchen 8(7) 6(8) 
Bathroom 4(3) 3(3) 
Other room 6(9) 7(10) 
Friend's house 3(7) 5(12) 
In town 4(7) 9(15) 
At school' 3(6) 1(4) 
In car, bus or taxi 9(8) 5(7) 
Other location 16 (12) 20(19) 
Social context 
Alone 45(17) 39(22) 
With friends 26(17) 25(26) 
With family 27(15) 31(22) 
Friends & famil 2(5) 5(11) 
With Other' <1 <1 
Motivation 
I want to 62(20) 69(22) 
I had to 28(15) 19(16) 
Nothing else to do 8(12) 9(14) 
Other3 23 
Affect 
& Activation (mean) 
Mood leve14 2.41(l. 31) 2.76(l. 28) 
Energy leveI5 3.42(0.99) 3.60(l. 01) 
Notes: 
1 outside of normal school hours 
2 includes teachers, health professionals, etc. 
3 circled more than one response 
4 Range = -5 to +5 (0 = neutral mood) 5 Range= I to 6 
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during the week and weekend. 'Hanging out'was the most prevalent sedentary 
socialising behaviour during both week and weekend intervals, although it is more 
prevalent on weekend days. Because 'hanging out'involves unstructured behaviour it 
is unclear what study participants are actually doing. An examination of the physical 
context in which these behaviours occur revealed that during the week, 17% of 
'hanging out'time was at a Friend's house, 29% was spent in Town and 50% was 
spent at Other locations. During the weekend, 68% of these behaviours occurred in 
Town, with 29% at Other locations. These data suggest that public spaces provide 
fertile locations for unstructured socialising. 
Figures 5.2a and 5.2b present time-series data for sociallsing behaviours 
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Figures 5.3a and 5.3b present time-series data for the physical context of 
behaviours during week and weekend days. Because evidence suggests that physical 
activity behaviour among youth is partially explained by the amount of time spent 
outdoors (Baranowski et al., 1993; Klesges et al., 1990; Sallis et al., 1993), temporal 
patterns are presented at this level of aggregation. Location-specific analyses are 
possible but, for purposes of brevity, they are not presented here. 
Aside from travelling to and from school, the probability of being outdoors 
during leisure time never exceeded the probability of being indoors across both week 
and weekend days. During weekdays after 4: 00pm, the probability ofbeing indoors 
was between 70 and 95%. During the weekend, the highest probability of being 
outdoors occurred between 3: 00 and 3: 15pm. At no point during the weekend was 
the probability of being outdoors greater then 50%. 
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Figures 5.4a and 5.4b present time-series data for the social context of 
behaviour during week and weekend days. During the week, the probability of being 
alone exceeds that of being with friends or with family after 5: 00pm. Between 
5: 00pm and 7: 30pm, the probability of being alone remains stable at around 40%. By 
9: 30pm, the probability of being alone has increased to 60% and the probability of 
being with friends decreased to around 8%. During the week, there is a marked 
decrease in the probability of being with friends after 7: 30pm, probably marking a 
parental curfew in the present sample. During the weekend, the probability of being 
alone is higher than all other social contexts until noon. This probably coincides with 
the later waking time at the weekend, where the probability of being in bed remains 
above 20% until 10: 15am. Between 12: 00pm and 4: 30pm there is an approximately 
equal probability that behaviour will occur either alone, with friends, or with family. 
After 4: 30pm, the probability of being alone or with family remains approximately 
equal (-40%), whereas the likelihood of being with friends steadily declines. 
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Figures 5.5a and 5.5b present time-senes data for active and motorised travel 
during week and weekend days. Motorised travel includes the use of a car, moped, 
bus, taxi or train. Active travel includes destination-based walking, cycling, 
roll erblading/skating and skateboarding. Non-destination-based activities (e. g., 
visiting a skateboard park, walking for fitness, going on a bike ride, etc. ) were coded 
as sports or exercises. 
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Predictably, the highest probability of motorised or active travel occurred on 
weekdays between 8 to 8: 30arn (31 & 22% for motorised and active travel, 
respectively) and between 3: 30 to 4: 00prn (13 & 19%, respectively). These values 
reflect the journey to and from school. After 4pm, the probability of active travel 
remained less than 5%. However, the probability of motorised travel peaked again 
around 4: 15-4: 30pm. A similar trend was not observed for active travel. This 
reduces the likelihood that this pattern was due to intra-school differences in finish 
time. During the weekend, the probability of any travel (motorised or active) 
appeared low (mean probability <5%), although significantly more journeys were 
motorised than active (t m 7.09, df = 67, p <. 001). Trend lines were highly 
fluctuating, suggesting journeys were short and intermittent. The probability of 
motorised travel peaked at around 1: 00pm (10%) and again at 6: 00pm (10%). 
Enlaining variance in total sedenjM behaviour. 
Tenabilijy of assmptions. Bivariate correlations between predictors and total 
sedentary behaviour viewing were small (mean Ir0.12), as were correlations 
among predictors. Variance inflation factors were within acceptable limits (mean 
VIF = 1.6, largest VIF = 2.7) suggesting low levels of multicollinearity. Assumptions 
of homoscedasticity and linearity of relationship were upheld based on examination 
of residual plots. Probability plots of the studentised residuals revealed errors to be 
normally distributed and uncorrelated (Durbin-Watson statistic = 1.97). 
Table 5.7 displays results for the hierarchical multiple regression. The 15 
predictors resulted in a multiple R of 0.46 (F(I 5,149) = 2.42, P= . 004], accounting 
for 21.4% of the variance in total sedentary behaviour. Variables which accounted 
for the most explained variance, in descending order of statistically significant 
standardised Beta weights, were school grade (+), being female (+) and the size of 
household (-). None of the physical activity variables were significant and their 
combined effects accounted for only 4.4% of the variance in total sedentary 
behaviour. All other predictors were also non-significant. 
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Table 5.7. Multiple regression statistics predicting total sedentary behaviour (hr. dyý)- 
Variable Unst. SE of B Stan. t Sig. (P) RZ A R2 
Beta (B) Beta (b) 
Block 1 . 126 
Gender' 1.06 0.50 0.20 2.11 . 04 
School grade 0.57 0.19 0.27 3.07 . 003 
White ethnicity 0.06 0.61 0.01 0.10 . 92 
Size of household2 -0.40 0.16 -0.20 -2.50 . 01 
Block 2 . 130 . 004 
Started puberty -0.01 0.02 -0.08 -0.90 . 35 
Block 3 . 175 . 044 
Hr. dyl sports/exer? -0.62 1.21 -0.04 -0.50 . 61 
No. PE lessons 0.28 0.25 0.11 1.14 . 26 
Bouts school MVPA 0.27 0.20 0.12 1.34 . 18 
Block 4 . 188 . 013 
% time indoors 0.02 0.02 0.15 1.52 . 13 
Block 5 . 202 . 014 
Outside temperature 0.52 0.37 0.18 1.42 . 16 
Outside precipitation -0.33 0.34 -0.11 -1.00 . 34 
Block 6 . 202 . 
000 
% time alone 0.001 0.01 0.01 0.09 . 93 
Block 7 . 214 . 
013 
Intrinsic motiv. " 0.01 0.01 0.06 0.64 . 52 
Mean mood score -0.04 0.19 -0.02 -0.20 . 85 
Mean energy level 0.28 0.25 0.12 1.11 . 27 
Notes: 
Multiple R=0.46, R2=0.214. AdjustedR 2=0.126. n= 165. F(I 5,149) = 2.42, P= . 004. 1 male = 0, female = 1. 
2Number of people living in household 
' log(+1) transformed hours per day engaged in sports and exercises outside of school 
4Percent of intervals in which behaviour was motivated by 'because I want to. ' 
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Explaining variance in television viewing. 
Tenabilily of assuMptions. Bivariate correlations between predictors and TV viewing 
were generally small (mean IrI=0.14) suggesting relationships are weak for any 
single variable. All bivariate relationships among predictors were also weak and 
VIF's were within acceptable limits (mean VEF = 0.7 1, largest VIF = 2.07) suggesting 
low levels of multicollinearity. Examination of the residual plots between the 
studentised residuals and standardised values of TV viewing provided evidence of 
homoscedasticity and linearity of relationship. Probability plots of the studentised 
residuals revealed normally distributed errors which also appeared uncorrelated 
(Durbin-Watson statistic = 1.98). 
Table 5.8 displays results for the hierarchical multiple regression. The 15 
predictors resulted in a multiple R of 0.56 [F(15,149) = 3.98, P <. 0001], accounting 
for 3 1% of the variance in TV viewing. Variables which accounted for the most 
explained variance, in descending order of statistically significant standardised Beta 
weights, were percent of leisure time spent indoors (+), having nothing else to do (+), 
outside temperature (+), being white (+), and being alone (- ;p= . 07). None of the 
physical activity variables were significant and their combined effects accounted for 
only 4.1% of the variance in TV viewing. All other predictors were also non- 
significant. 
Explaining variance in technology-based sedentM behaviour. 
Tenabilily of assumptions. Bivariate correlations between predictors and total 
sedentary behaviour viewing were small (mean Ir0.15). Correlations among 
independent variables and VIFs were identical to those from the previous model 
because the same predictors were being used. Assumptions of homoscedasticity and 
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Table 5.8. Multiple regression statistics predicting TV viewing (hr. dy"). 
Variable Unst. SE of B Stan. t Sig. (P) Rz A RZ 
Beta (B) Beta (b) 
Block 1 . 075 
Gender 0.11 0.27 0.04 0.41 . 68 
School grade -0.09 0.10 -0.08 -0.90 . 34 
White ethnicity 0.77 0.32 0.18 2.41 . 02 
Size of household -0.15 0.09 -0.13 -1.70 . 09 
Block 2 . 075 . 00 
Started puberty -0.003 0.01 -0.02 -0.30 . 74 
Block 3 . 116 . 041 
Hr. dy' sports/exer. -0.44 0.64 -0.06 -0.70 . 50 
No. PE lessons 0.20 0.13 0.13 1.50 . 14 
Bouts school MVPA -0.05 0.11 -0.04 -0.50 . 62 
Block 4 . 176 . 060 
% time indoors 0.03 0.01 0.37 3.84 . 0001 
Block 5 . 234 . 058 
Outside temperature 0.34 0.20 0.21 1.74 . 08 
Outside precipitation 0.08 0.18 0.04 0.43 . 67 
Block 6 . 251 . 
18 
% time alone -0.01 0.01 -0.17 -1.8 . 07 
Block 7 . 310 . 059 
% nothing else to do' 0.03 0.01 0.24 3.21 . 002 
Mean mood score 0.12 0.10 0.11 1.18 . 24 
Mean energy level -0.04, 0.13 -0.03 -0.3 . 78 
Note., 
Multiple R=0.557, R2 0.3 1. Adjusted R2=0.232. n= 165. F(I 5,149) 3.98, P= . 0001 
' Percent of intervals in which behaviour was motivated by 'nothing else to do' 
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linearity of relationship were also upheld based on examination of the residual plots. 
Probability plots of the studentised residuals revealed errors to be normally 
distributed and uncorrelated (Durbin-Watson statistic = 2.00). 
Table 5.9 displays results for the hierarchical multiple regression. The 15 
predictors resulted in a multiple R of 0.58 [F(15,149) = 4.43, P =. 0001], accounting 
for 33.3% of the variance in technology-based sedentary behaviour. Variables which 
accounted for the most explained variance, in descending order of statistically 
significant standardised Beta weights, were percent of leisure time spent indoors 
outside temperature (+), being white (+) and size of household (-). None of the 
physical activity variables were significant and their combined effects accounted for 
only 2.6% of the variance in technology-based sedentary behaviour. All other 
predictors were also non-significant. 
EUlaining variance in sedentary socialising behaviour 
Tenabilfty of assumptions. Bivariate correlations between predictors and total 
sedentary behaviour viewing were small (mean IrI=0.08). Correlations among 
independent variables and VIFs were identical to those from the previous model 
because the same predictors were being used. Residual plots revealed a linear 
relationship between sedentary socialising and the predictor variables. The 
assumption of homoscedasticity was not upheld because there appeared increasing 
variance across the residuals (funnel plot). Probability plots also revealed the 
studentised residuals to be non-normally distributed (Kolmogorov-Smimov statistic 
. 084, df = 165, P= .0 11), although these errors were uncorrelated (Durbin-Watson 
statistic = 2.15). Because only two assumptions were violated (homoscedasticity and 
normal distribution of errors), the regression model was computed. However, results 
should be interpreted with caution. 
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Table 5.9. Multiple regression statistics predicting technology-based sedentary 
behaviour (hr. dy"'). 
Variable Unst. 
Beta (B) 
SE of B Stan. 
Beta (b) 
t Sig. (P) R" A R" 
Block 1 . 121 
Gender -0.26 0.30 -0.08 -0.90 . 39 
School grade -0.08 0.11 -0.06 -0.70 . 49 
White ethnicity 0.90 0.37 0.18 2.45 . 02 
Size of household -0.23 0.10 -0.18 -2.40 . 02 
Block 2 . 121 . 00 
Started puberty 0.001 0.01 0.01 0.15 . 88 
Block 3 . 148 . 026 
Hr. dyl sports/exer. 0.01 0.73 0.001 0.01 . 99 
No. PE lessons 0.15 0.15 0.09 1.00 . 32 
Bouts school MVPA -0.04 0.12 -0.02 -0.30 . 77 
Block 4 . 240 . 
092 
% time indoors 0.04 0.01 0.42 4.52 . 0001 
Block 5 . 320 . 081 
Outside temperature 0.60 0.22 0.31 2.71 . 01 
Outside precipitation 0.05 0.20 0.02 0.23 . 82 
Block 6 . 321 . 001 
% time alone -0.003 0.01 -0.03 -0.30 . 74 
Block 7 . 333 . 
012 
Intrinsic motiv. 0.003 0.01 0.04 0.47 . 64 
Mean mood score 0.10 0.12 0.08 0.86 . 39 
Mean energy level 0.05 0.15 0.03 0.33 . 74 
Note: 
Multiple R=0.58, R2=0.333. Adjusted R2=0.258. n=165. F(15,149)=4.43, P=. 0001. 
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Table 5.10 displays results for the hierarchical multiple regression. The IS 
predictors resulted in a multiple R of 0.5 1 [F(I 5,149) = 3.04, P= . 000 1], accounting 
for 25.6% of the variance in sedentary socialising. Variables which accounted for the 
most explained variance, in descending order of statistically significant standardised 
Beta weights, were percent of leisure time spent indoors (-), school grade (+) and 
being female (+). None of the physical activity variables were significant and their 
combined effects accounted for less than 1% of the variance in sedentary socialising 
behaviour. All other predictors were also non-significant. 
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Table 5.10. Multiple regression statistics predicting sedentary socialising behaviour 
(hr. dy"). 
Variable Unst. SE of B Stan. t Sig. (P) R' A R2 
Beta (B) Beta (b) 
Block 1 . 091 
Gender 1.01 0.31 0.31 3.31 . 001 
School grade 0.43 0.11 0.33 3.81 . 0001 
White ethnicity -0.17 0.37 -0.04 -0.50 . 64 
Size of household -0.15 0.10 -0.12 -1.50 . 13 
Block 2 . 092 . 001 
Started puberty -0.01 0.01 -0.08 -1.01 . 31 
Block 3 . 098 . 006 
Hr. dyl sports/exer. -0.71 0.74 -0.08 -0.96 . 34 
No. PE lessons 0.12 0.15 0.07 0.78 . 44 
Bouts school MVPA 0.11 0.12 0.08 0.88 . 38 
Block 4 . 236 . 138 
% time indoors -0.03 0.01 -0.34 -3.40 . 001 
Block 5 . 244 . 008 
Outside temperature 0.32 0.22 0.18 1.45 . 15 
Outside precipitation -0.16 0.20 -0.09 -0.80 . 43 
Block 6 . 252 . 009 
% time alone -0.01 0.01 -0.12 -1.30 . 19 
Block 7 . 256 . 004 
Intrinsic motiv. -0.0004 0.01 -0.01 -0.10 . 95 
Mean mood score -0.08 0.12 -0.07 -0.70 . 48 
Mean energy level 0.10 0.15 0.07 0.67 . 50 
Note: 
Multiple R=0.5 1, R2=0.256. Adjusted 92= 0.172. n= 165. F(I 5,149) = 3.05, P= . 000 1 
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5.4. Discussion 
T'he present study developed a time-budget measure of leisure behaviour 
among a sample of adolescents of mixed socio-economic status. The study described 
the physical, social, cognitive and affective contexts in which leisure behaviour 
occurs and tested a multivariate model of the determinants of sedentary behaviour. 
Findings suggest that momentary time-sampling techniques yield valid and 
reliable estimates of behaviour when compared to estimates derived from a minute- 
by-minute diary. However, a limitation of this concurrent measure is that behaviours 
remain self-reported and those lasting less then I minute may not be included. A 
limitation of the momentary time-sampled diary is that some participants relied on 
retrospective recall for recording their behaviour, context and cognitive-affective 
state. This was probably due to the reported difficulty in remembering to complete 
the diary every 15 minutes. The response rate of the diary was low (42%) and a self- 
selection bias in favour of girls appeared to limit findings, However, of those 
returning a diary, girls did not provide more complete data than boys. While the low 
return-rate is consistent with predictions in the literature for diary-based approaches 
(Sallis & Saelens, 2000) no studies have examined gender differences in these 
response rates. However, the response bias could be reduced by over-sampling boys. 
Habitual patterns of sedentary behaviour cannot be represented by a single 
day of assessment. This is not a limitation of the measure per se, but a reflection of 
'true'behavioural variation in sedentary behaviour among young people. However, 
estimates of weekday sedentary behaviour are marginally reliable when 3 days are 
sampled. To better represent habitual patterns of overall scdentariness, between 3 and 
5 days of assessment are necessary. To provide a stable estimate of TV viewing, 
between 5 and 6 days of assessment are required. The greater the number of 
behaviours included in the aggregate measure of sedentary behaviour, the more stable 
the estimate and the fewer number of days required to capture habitual patterns. 
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However, from these data it suggests that a minimum of 3 weekdays and I weekend 
day of assessment is required to estimate habitual patterns of adolescent sedentary 
behaviour using a diary-based approach. 
Consistent with most other studies of adolescent leisure, TV viewing was the 
most prevalent single behaviour during both week and weekend days. On average, 
adolescents watched 1.2 hours more television on weekend days compared to 
weekdays (total viewing = 3.33 vs. 2.16 hr. dy"' for weekend and weekdays, 
respectively). The finding that 3% of all television viewing occurred while eating 
may provide evidence for a priming mechanism (Berkowitz, 1993) linking television 
viewing to overweight and obesity. However, it is unclear whether these findings 
reflect between-meal snacking or simply instances of eating main meals while 
watching television. 
Across all behaviours, the most prevalent contexts for leisure were the 
bedroom and being alone. The vast majority of behavioural occurrences appeared 
intrinsically motivated/sclf-dctcrmined and characteriscd by positive affect. The 
limited variance in mood rating may indicate that most adolescents have a relatively 
stable emotional state throughout the day. This may provide support for other data 
showing middle adolescence to be a time of tolerant transition rather than 'storm and 
stress' (Coleman & Hendry, 1999). 
A set of 15 hypothesised predictors explained 21.4% of the variance in total 
sedentary behaviour. Being female and in a higher school year was associated with 
more sedentary behaviour, even after controlling for levels of physical activity. It is 
unclear why participants from larger households engaged in less sedentary behaviour. 
All significant predictors of total sedentary behaviour were sociodemographic factors. 
11is confirms the conclusions drawn from the systematic review of correlates of 
sedentary behaviour in Study 1. Interestingly, mood rating was not a significant 
predictor of total sedentary behaviour (or indeed a predictor of any of the sedentary 
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behaviour variables). 17his conflicts with findings from Study 3 which showed an 
individual's affective state to be a moderating factor in behavioural choice. However, 
in Study 3, affect (mood state) emerged as a 'native' category which may not 
correspond to responses on the mood rating scale used in the present study. In 
addition, Study 3 established that mood was antecedent to behaviour, whereas in the 
present study, mood ratings were recorded contemporaneously to behaviour. 
Additional analyses using lagged models may elucidate the role of affect in sedentary 
behaviour more clearly. 
The age-related increase in sedentary behaviour appears to parallel that of 
declining physical activity (Sallis, 1999) despite these constructs being unrelated, at 
least at a cross-sectional, empirical level. In the present study, three physical activity 
variables explained only 4.4% of the variance in total sedentary behaviour. This may, 
in part, be due to measurement limitations of both sedentary behaviour and physical 
activity because at the level of total daily energy expenditure, these are necessarily 
reciprocals. Thus, an aggregate-prediction paradox arises: in order to describe the 
level of sedentariness more accurately, one has to include a greater number of 
sedentary behaviours in the aggregate measure. However, as the number of 
behaviours increase, the probability of including response classes that are functionally 
non-equivalent also increases. Subsequently, the independent variables are 
attempting to account for an increasingly diverse behavioural phenomenon, thereby 
reducing the amount of variance that can be explained and interpreted. 
Study I of this thesis established that a relationship does not exist between TV 
viewing and physical activity, despite claims from academic reports and the leamed 
media (BHF, 2000). In the present sample, univariate and multivariate analyses 
support this conclusion further; the bivariate correlation between TV viewing and the 
time spent in sports and exercise was -0.09 and three physical activity variables 
combined explained only 4% of the variance in TV viewing. Inspection of temporal 
data highlight a possible reason for this finding -- the majority of TV viewing (for 
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both week and weekend days) occurs between 7: 30pm and 9: 30pm when 
opportunities for physical activity are rarely available. While young people do watch 
television outside of evening hours, the probability is low for both after-school 
periods (-20% between 3: 45pm and 6: 30pm) and at the weekend during the afternoon 
(-15% between 11: 30am and 6: 00pm). 
These data reinforce the message that, for the majority of young people, TV 
viewing should not be used as a marker of their sedentariness, it does not appear to 
displace physical activity and is therefore unlikely to contribute to overweight and 
obesity via a mechanism involving energy balance. However, adolescents do watch 
considerable amounts of television and for this reason it is a consistent referent in the 
academic and media panic surrounding theproblem'of youth inactivity and obesity. 
It is suggested that these observations are misplaced, largely because incidence data 
are derived from aggregates of time-use that mask temporal patterns showing how 
these behaviours are able to coexist. However, there remains the possibility that other 
mechanisms may be operating, particularly those involving covariances between TV 
viewing and dietary behaviour (e. g., priming). 
A set of 15 hypothesised correlates explained 31% of the variance in TV 
viewing. This is more than twice that has been explained when correlates of physical 
activity are used to predict TV viewing (Williams, Sallis, Calfas & Burke, 1998). 
This reinforces that physical activity and sedentary behaviour have different 
determinants (Owen, Leslie, Salmon, & Fotheringham, 2000). In the present study, 
socio-demographic factors explained 7.5% of the total variance in TV viewing. The 
largest single predictors of TV viewing were the time spent indoors (+), having 
nothing else to do (+), outside temperature (+) and being white (+). These findings 
partly support data from the experiential sampling literature that show TV viewing to 
be associated with boredom, uninvolvement and low motivation (Csiksentmihalyi & 
Kubey, 1981; Larson & Kubey, 1983). These associations were evident even after 
controlling for the time spent alone. This suggests that the presence of others does 
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not mediate the relationship between feeling bored and watching television. The 
finding that whites watched more television than other ethnic groups is difficult to 
interpret because it contradicts findings from Review 2 of Study 1. However, the 
present findings may be spurious because only a small number of participants were 
non-white. 
The probability of other technology-based sedentary behaviour appeared low 
throughout both week and weekend days. Ilese findings may reflect behavioural 
choice, differential access to technologies (computers and video-game players) or 
may simply be an artefact of sample characteristics. Ninety-five percent of all 
computer/intemet and video game use occurred in the participant's own home, 
indicating that use may be related to proximal access. 
When all technology-based sedentary behaviours are combined, independent 
variables explained 33% of the total variance. The variable with the largest 
explanatory power was the time spent indoors (9.2%). This is predictable because 
media consumption is largely incompatible with being outside. However, it is unclear 
why outside temperature should be positively related to these behaviours, particularly 
as the bivariate correlation between the time spent indoors and the outside 
temperature was negative (r = -0.22). Interestingly, gender did not appear to explain 
significant variance in these behaviours, despite previous evidence of a strong gender 
bias in favour of boys (Andersen et al., 1998; Robinson & Killen, 1995; Trost et al., 
1996). However, findings from the present study may be spurious because of the 
small number of boys in the f inal sample. Being white was related to more 
technology-based sedentary behaviour, even after controlling for all other variables. 
It is unclear whether these findings are due to unmeasured influences of socio- 
economic status or actual cultural differences in media consumption. Of note was 
that participants from larger households engaged in less technology-based 
sedentariness. Again, these differences may be due to unmeasured socio-economic 
150 
factors, or reflect a greater level of competition among siblings for access to these 
media. 
Independent variables explained 26% of the variance in sedentary socialising 
behaviour. The strongest independent predictor was, again, the percent of time spent 
indoors. This relationship was independent of outside temperature and the level of 
precipitation. Being female and in a higher school year group was also associated 
with more sedentary socialising. Many authors have observed that peer-relationships 
have quite different meanings for boys and girls during adolescence (Coleman & 
Hendry, 1999; Golombok & Fivush, 1994). While boys have more instrumental, 
action-centred relationships, girls seek out deeper, more emotional and personal 
relationships (Shucksmith & Hendry, 1998). However, it is worth noting that all 
young people participate in shared activities during their leisure time, primarily 
because they provide vehicles for peer-acceptance. Observed gender differences in 
sedentary behaviour may simply reflect the different vehicles through which this 
acceptance is gleaned. For boys, it may be that media-based behaviours provide 
opportunities to negotiate, co-operate and compete; for girls, 'hanging out'orjust 
talking (in person or on the telephone) may provide more opportunity for intimacy, 
companionship and affection (Coleman & Hendry, 1999). 
Temporal trends in socialising behaviour were evident on both week and 
weekend days. Unstructured socialising ('hanging out') was the most prevalent 
socialising behaviour, particularly after school between 4-5: 30pm and during the 
weekend between I 1: 00am and 6: 00pm. These findings are important because 
existing measurement instruments often fail to measure unstructured behaviour and 
are therefore likely to underestimate total sedentary behaviour. 
Temporal patterns in the social and physical context of behaviour reveal 
important trends in where and with who young people are sedentary. During the 
week, the majority of adolescents returned fi-om school and remained indoors until 
bed. From 4: 15pm, the probability of being indoors remained between 70-90%. 
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One-third of post-school intervals were spent in the bedroom, usually alone. These 
data suggest that the majority of adolescents experience leisure during the week in 
environments which are largely private, constrained and solitary. 
From a behavioural. health perspective these settings facilitate sedentary 
behaviour andTestrict levels of physical activity. While private, solitary behaviour 
settings may restrict energy expenditure, these environments may serve a particular 
function for adolescents. Indeed, from Study 3 it became evident that the concept of 
'behaviour setting' extends beyond that of the physical and social milieu and includes 
temporal and psychological features of experience. Canter (1977) refers to this 
amalgamation as the 'sense of place' in which the social significance and meaning 
imbued within the setting contributes to the relationship between the person and the 
environment. In this sense, voluntary isolation in a familiar and personalised 'place, ' 
provides a chance for renewal and 'unwinding' from the school day -- an opportunity 
for individuation. As Larson, Csikszentmihalyi and Graef (1982) pointed out: 
aloneness occurs in association with significant life transitions and 
serves as a vehicle for the search, discovery and crystallisation of self, 
a new person order, and a new relationship to others in society 
(p. 5 1). 
During the weekend, a greater proportion of leisure time is spent outdoors, in 
town in particular, probably because there are more daylight hours available and 
parents relax the curfew times at which young people have to be at home. Socialising 
with peers occurs predominantly in the afternoon and coincides with temporal 
patterns of 'hanging out' and being outdoors. Few studies have examined 
unstructured socialising in these environments using a behavioural health perspective. 
The importance of 'casual leisure' in local and public contexts during middle 
adolescence is well documented (Coleman & Hendry, 1999), although these reports 
are largely framed by sociological theories of youth leisure, lifestyle and cultural 
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consumption (Miles, 2000). It is somewhat surprising that no studies have attempted 
to examine levels of physical activity (or snacldng behaviour) in these environments. 
However, existing literatures do contribute to our understanding of why many 
adolescents enjoy 'hanging out, ' particularly in shopping malls and other 
consumption-based contexts. As Langman (1992) noted, shopping malls provide a 
context in which young people can be free of parental pressure and assert their right 
to be non-consumers in a consumer-oriented culture. They provide the opportunity to 
"contest, reinterpret and mobilise meanings .... a source of empowerment" (p60). The 
persistence and significance of these behaviours reinforces the research need to 
assess their contribution to total daily expenditure. 
Interestingly, the social context of leisure for the majority of weekend 
waking-hours appeared to involve an equal probability of being alone, with friends, 
or with family. However, a marked decline in probability of being with friends after 
4: 00pm suggests that, for this age group, behaviour in the late afternoon and evening 
occurs mainly with family or alone. These data are important because they may 
provide information about temporal influences in the role of social support for 
physical activity. For example, peer-based intervention programmes may be more 
efficacious in the morning and afternoon, whereas family-based interventions may be 
more effective during the late afternoon and evening. While these observations are 
highly speculative and remain unanswered with these data, it is important to note that 
no studies have utilised time-variant models for understanding sources of influence of 
physical activity and sedentary behaviour. 
One behaviour implicated in the aetiology of child and adolescent obesity is 
that of motorised travel (BHF, 2000). It is important to understand the temporal 
patterning of travel behaviour (motorised & active) because this helps our 
understanding of how and when young people move between contexts that facilitate 
or restrict sedentary behaviour. Because the probability of motorised travel was 
greater than active travel before, but not after school, some children who are driven to 
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school possibly walk, cycle or skate home. This may suggest that the journey home 
ftom school might be a fruitful target for physical activity intervention because 
behaviour settings appear more supportive of physical activity than those before 
school. Interestingly, the probability of travel (motorised or active) at any particular 
interval was low throughout the weekend. This suggests that adolescent travel 
behaviour during the weekend is difficult to model because journeys appear short, 
intermittent and somewhat random. However, two minor trends were evident (small 
peaks in motorised travel at 1: 00pm and 6: 00pm) which matched temporal patterns of 
'hanging out' and being outdoors. This may indicate that a group of young people 
were being taken to and collected from a single location. These data provide possible 
evidence that highly preferred opportunities for unstructured sedentary behaviour 
probably exist at locations which preclude active travel. 
5.5. Summary and conclusions 
This study developed a measure of adolescent leisure behaviour using 
principles of momentary time-sampling. A major strength of the diary is that it 
avoids, or at least reduces, sources of bias known to plague self-report measures of 
physical activity (e. g., over- and under-estimation of time, telescoping, etc.; Welk, et 
al., 2000) because participants are asked to record only what they are doing at any 
particular time. Limitations of the diary are that response rates are low, there appears 
a self-selection bias of respondents in favour of girls and some time-samples are 
recorded retrospectively. In summary, this measure is a valid contribution to the 
literature because it provides a cost-effective, easily administered, self report method 
of measuring leisure behaviour. Hypothesised correlates of sedentary behaviour can 
be measured contemporaneously and it is possible to model temporal patterns of 
behaviour and context throughout the day. 
Television viewing was the most prevalent sedentary behaviour which young 
people reported for approximately 2.1 hr. dy*l during the week and 3.3 hr. dy' during 
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the weekend. Across all free-time, behaviour was most likely to occur in private and 
solitary settings. However, during the weekend there was an increased likelihood of 
behaviour occurring in social and public settings. 
Using a set of hypothesised correlates, significant proportions of variance in 
sedentary behaviour were explained. For all models, the majority of variance 
remained unaccounted for, highlighting the multifactorial nature of sedentary 
behaviour. Ile most variance was explained in technology-based sedentary 
behaviour. The least amount of explained variance was for total sedentary behaviour. 
This is because of a paradox in predicting behavioural aggregates: as you increase the 
accuracy of your estimate of daily sedentary behaviour, you lose the ability to explain 
it. Across functionally equivalent behaviours (technology-based entertainment 
behaviours, socialising behaviours, etc. ) the time spent indoors was the strongest 
independent predictor of sedentariness. 
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Chapter 6 
Study 5: The Transtheoretical Model of Behaviour Change: A meta- 
analysis of applications to physical activity and exercise 
6.1. Introduction 
'Me preceding four studies demonstrate that sedentary behaviour is worthy of 
analysis independent of physical activity. However, establishing links between 
sedentary behaviour and health and identifying determinants of sedentary behaviour 
is of limited value if findings are not applied to effect behaviour change. Evaluating 
theoretical approaches for interventions designed to decrease sedentary behaviour and 
promote physical activity is considered Phase III research within a behavioural 
epidemiology framework (Sallis, Owen et al., 2000). 
One approach that has attempted to explain when and how people are likely to 
change their behaviour is the transtheoretical model of behaviour change (TTM) 
(Prochaska & DiClemente, 1983). The TTM emerged from a comparative analysis of 
change systems used in psychotherapy to treat addictive behaviours but has since 
been offered as a coherent framework to help understand readiness to change 
healthful behaviour (Prochaska, 1994). The TTM appears particularly suited for 
understanding sedentary behaviour change because it has clinical and heuristic appeal 
and is able to integrate theoretically diverse determinants which have emerged from 
studies one, two, three and four of this thesis. However, few intervention studies 
have attempted to reduce sedentary behaviour (Epstein ct al., 1995; 2000; Robinson, 
1999a) and none have utilised principles of the TTM. In the absence of empirical 
applications of this model to sedentary behaviour, it is useful to evaluate the 
suitability of this theory for changing physical activity. Four narrative reviews 
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(Buxton, Wyse, & Mercer, 1996; Marcus & Simkin, 1994; Prochaska & Marcus, 
1994; Reed, 1999) have examined the suitability of the TTM for understanding 
physical activity behaviour and have largely drawn positive conclusions. 
A strength of the TTM is that it treats behaviour change as dynamic rather 
than an 'all or nothing' phenomenon. Empirical evidence suggests that individuals 
attempting to change their physical activity behaviour move through a series of 
stages. The stages are characterised by a temporal dimension of 'readiness' to 
change. Five stages have been proposed that differ according to an individual's 
intention and behaviour. The stages have been labelled Precontemplation (no 
intention of becoming physically active), Contemplation (thinking about starting to 
become physically active within the next 6 months), Preparation (making small 
changes in behaviour but still not meeting a criterion for physical activity), Action 
(meeting a criterion of physical activity, but only recently - usually within the past 
six months), and Maintenance (meeting a criterion for physical activity for six 
months or longer). Original formulations of the model proposed that individuals 
moved through the stages in a linear fashion (Prochaska & DiClemente, 1983), but it 
is now recognised that stage progression is more likely to follow a cyclical pattern 
(Prochaska, DiClemente & Norcross, 1992) whereby individuals progress and regress 
through the stages in an effort to create lasting change. 
Concurrent validity for a stage model of physical activity has received partial 
support because validated measures of physical activity have been able to 
differentiate between stages (Cardinal, 1997; Marcus & Simkin, 1993; Wyse, 
Mercer, Ashford, Buxton & Gleeson, 1995). However, conclusions should be 
interpreted with caution because measures used to classify individuals into stages are 
currently varied (Reed, Velicer, Prochaska, Rossi & Marcus, 1997) and many studies 
have compared physical activity scores across collapsed stages (Marcus & Simkin, 
1993; Wyse et al., 1995; Buxton, Mercer & Wyse, 1994). Some have argued against 
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studies of concurrent validation altogether on the grounds that comparisons are 
tautological (Bandura, 1997). 
Three factors are hypothesised to mediate the change process. These are an 
individual's self-efficacy for change, the decisional balance of perceived advantages 
and disadvantages of change, and the strategies and techniques (the processes of 
change) individuals use to modify their thoughts, feelings and behaviour. 
The importance of self-efficacy for initiating and maintaining a pattern of 
regular physical activity derives from social-cognitive theories of behaviour 
(Bandura, 1977b). Self-efficacy describes the confidence an individual has for 
performing a behaviour in challenging or tempting situations. Numerous studies have 
revealed a consistent positive relationship between exercise self-efficacy and stage of 
change (Marcus, Eaton, Rossi, & Harlow, 1994; Marcus & Owen, 1992; Marcus, 
Selby, Niaura, & Rossi, 1992; Nigg & Courneya, 1998). Narrative reviews also 
appear unequivocal that higher efficacy is associated with advancing stage, with 
many concluding the relationship to be linear (Marcus & Simkin, 1994; Prochaska & 
Marcus, 1994; Reed, 1999). Self-efficacy also appears to successfully differentiate 
between individuals at most stages (Marcus & Owen, 1992; Marcus, Selby et al., 
1992), although findings from the smoking literature suggest that it may be predictive 
of stage progression during the later stages only (i. e., action and maintenance) 
(Prochaska & Marcus, 1994). 
Based on a conflict model of decision making (Janis & Mann, 1977), 
behaviour change is assumed to involve a systematic evaluation of the potential gains 
(pros) and losses (cons) associated with the new behaviour (Marcus, Rakowski & 
Rossi, 1992). These constructs have emerged as relevant for understanding health 
behaviour change such as physical activity (Marcus, Rakowski et al., 1992), smoking 
cessation (O'Connell & Velicer, 1988) and weight loss (Velicer, DiClemente, 
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Prochaska & Brandenberg, 1985). Conclusions from narrative reviews in the 
physical activity domain suggest that pros of change generally increase across the 
stages and often peak in action (Reed, 1999). Conversely, cons usually decrease with 
advancing stage. Preparation appears to be the stage at which potential gains are in 
balance with the perceived losses (Buxton et al., 1996; Reed, 1999). Pros and cons 
are also suggested as important for predicting the transitions between 
precontemplation, contemplation and preparation, but less so for action and 
maintenance (Buxton et al., 1996; Prochaska & Marcus, 1994; Reed, 1999). 
Ten basic processes of change have been proposed that describe the 
techniques and strategies individuals use to modify their thoughts, feelings and 
behaviour (see Table 6.1). These processes have been organised into two higher- 
order constructs: experiential and behavioural (Prochaska, Velicer, DiClemente & 
Fava, 1988). Ile five experiential processes are Consciousness Raising, Dramatic 
Relief, Environmental Reevaluation, Self-Reevaluation, and Social Liberation. The 
five behavioural processes are Counterconditioning, Helping Relationships 
Reinforcement Management, Self-Liberation, and Stimulus Control. 
A series of cross-sectional, prospective and longitudinal studies of smoldng 
cessation have demonstrated that different processes appear to be emphasised at 
different stages of change (Prochaska et al., 1992). Narrative reviews in the physical 
activity domain have also concluded that a two-factor model is appropriate, and 
stage-specific trends exist for these higher order constructs (Marcus & Simkin, 1994; 
Prochaska & Marcus, 1994; Reed, 1999). The general consensus is that experiential 
processes are more important during the early stages, with behavioural processes 
important at later stages (Biddle & Nigg, 2000; Reed, 1999). However, these 
conclusions are offered with limited empirical evidence to support them. The 
majority of conclusions in reviews are based on a single primary study that found the 
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Table 6.1. The processes of change (adapted from Marcus, Rossi, Selby, Niaura & 
Abrams, 1992). 
Process Goal 
Experiential processes 
Consciousness Raising Seek new information and gain understanding and 
feedback about physical activity 
Dramatic Relief Use affective aspects of change, often involving intense 
emotional experiences related to physical inactivity 
Environmental Reevaluation Consideration of how lack of physical activity affects 
social and physical environment 
Self-Reevaluation Emotional and cognitive reappraisal of values by 
individual with respect to lack of physical activity 
Social Liberation Awareness, availability and acceptance by individual of 
being physically active 
Behavioural processes 
Counterconditioning Substitution of physically active behaviour for 
physically inactive behaviour. 
Helping Relationships Trusting, accepting and utilising the support of caring 
others during attempts to be more physically active 
Reinforcement Management Changing the contingencies that control or maintain 
physical inactivity 
Self-Liberation Making a choice or commitment to be physically active, 
including the belief that one can change 
Stimulus Control Control of situations that trigger bouts of physical 
inactivity 
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coffelation between experiential and behavioural processes to be 0.91 (Marcus, Rossi 
et al., 1992), a finding that actually argues against a two-factor model. The call for 
additional research (Gorely & Gordon, 1995) to examine the suitability of the 
processes of change for physical activity behaviour appears warranted. 
Although the transtheoretical model has intuitive and heuristic appeal, it is not 
without criticism. Some reject stage-based theorising of human behaviour altogether 
on conceptual grounds (Bandura, 1997), while others have expressed methodological 
or analytic concerns over existing evidence (Ashworth, 1997; Sutton, 1996; 
Weinstein, Rothman & Sutton, 1998). Despite these arguments, narrative reviews are 
consistent in providing support for the TTM in the physical activity domain (Buxton 
et al., 1996; Marcus & Simkin, 1994; Prochaska & Marcus, 1994; Reed, 1999). 
Some have even argued that the model's conceptual properties render it logically 
valid (e. g., the sequence of stages and the relations between the stages and the 
processes are logically necessary) which supersedes the need for empirical validation 
(Smedslund, 1997). 
While narrative reports are useful for reviewing a research literature, there is 
considerable evidence to suggest that meta-analytic techniques are superior for 
building cumulative knowledge (Schmidt, 1996). A limitation of the narrative review 
is that results of primary studies are often interpreted at face value (e. g., usually based 
on the result of a significance test) and conclusions are drawn from study findings 
that contain measurement artifacts. Narrative reviews are also typically selective. In 
some instances, reviews appear limited to studies that corroborate theoretical 
predictions of the model (Marcus & Simkin, 1994; Reed, 1999). In contrast, meta- 
analyses select studies based on objective criteria and empirical procedures are 
available to measure and correct for methodological deficiencies in the primary data 
(Hunter & Schmidt, 1990). 
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The purpose of the present study, therefore, is to summarise findings from 
empirical applications of the transtheoretical model in the physical activity domain by 
using the quantitative method of meta-analysis. By examining standardized 
differences in core constructs between stages it will be possible to identify and 
describe more accurately factors that may facilitate transitions between the stages. 
6.2. Method 
Search Procedures 
English-language studies were located from four sources. Firstly, the 
computerised databases MedLine, PsychLit, Sports Discus and UnCover were 
searched using the keyword combinations of health behaviour, physical activity, 
exercise (and) stages, change, readiness, and transtheoretical. All articles from 1983 
(the publication year of Prochaska & DiClemente's initial study) to January 2000 
were examined. Secondly, a manual search was conducted of the 1998-2000 issues 
of the following serial titles: American Journal ofHealth Promotion, Annals of 
Behavioural Medicine, Health Psychology, Journal of Sport and Exercise 
Psychology, Journal ofSports Sciences, Preventive Medicine, and Research 
Quarterlyfor Exercise and Sport. These titles were selected because they had 
published the majority of studies identified by the computerised, search. Thirdly, 
reference sections of narrative reviews and primary studies located from the previous 
two methods were examined. In addition, an online reference list provided by the 
University of Rhode Island Cancer Prevention Centre (http: //www. uri. edu/research 
/cprc/transtheoretical. htm) was reviewed. Finally, a search of personal files was 
conducted, as well as personal communication with investigators who have published 
physical activity/exercise applications of the transtheoretical model. 
Selection and inclusion criteria 
Studies were included in the meta-analysis if they applied, empirically, at least 
one of the core constructs of the transtheoretical model to physical activity and/or 
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exercise behaviour (i. e., a staging algorithm with a concurrent physical activity 
measure, decisional balance, self-efficacy, processes of change). However, studies 
that included other variables that were considered by expert review to represent a 
proxy measure of a core construct, were also included. In particular, measures of 
Perceived Behavioural Control (Ajzen, 1989) were used in the absence of self- 
efficacy measures (k = 2), physical activity attitude measures (expectancy x value) 
were used in the absence of Pro scales (k = 2), and barriers to exercise measures were 
used in the absence of Con scales (k = 4). 
For study coding purposes, measures of exercise pros were grouped into three 
categories: behavioural belief measures (expectancy x value), benefits of exercise 
scales, and the pros scale from the Decisional Balance Questionnaire (DBQ) (Marcus, 
Rakowski et al., 1992). Exercise cons measures were grouped into two categories: 
barriers to exercise and the cons scale from the DBQ (Marcus, Rakowski et al., 1992). 
Self-efficacy measures were grouped into three categories: short-item (3-5) Likert 
measures, long-item (10- 13) Likert measures, and Perceived Behavioural Control 
items. The number of items in the self-efficacy measure was coded to fijdher assess 
measurement standardisation. 
Samples that included only a stage of change measure (k = 33) or used a 
continuous measure to stage participants (Barke & Nicholas, 1990) were omitted 
from the meta-analysis. However, stage-only samples were retained for descriptive 
analyses of stage distribution data. 
Publication Status. Only published studies or conference presentations in the form of 
published abstracts were included in analyses. The decision to exclude unpublished 
literature (e. g., doctoral dissertations) was based on pragmatic concerns alone and is 
acknowledged as a limitation of our findings. These limitations stem from the so 
called 'file-drawer problem' (Rosenthal, 1979), which posits that data derived from 
published studies may represent inflated effects because it is thought that authors tend 
not to submit, and journal editors tend not to accept, studies that report null findings. 
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The observation that published studies are positively biased has now received 
empirical support in the contemporary meta-analytic literature (Cooper & Hedges, 
1994; Easterbrook, Berlin, Goplan & Matthews, 199 1). To protect against a Type I 
error at the meta-analytic level, the Failsafe k' was computed for each effect estimate. 
The Failsafe k is the number of missing studies with null results needed to reduce the 
mean effect size to 0.2 (defined as 'small' by Cohen, 19 8 8). 
Descriptive analyses of stage distribution data 
Prior to meta-analyses of effect sizes, aggregates were computed across 
primary studies for the number of individuals in each stage of change. From an 
epidemiologic perspective, it is important to understand the stage distribution for 
physical activity because it enables population estimates to be derived for those at 
risk for negative health outcomes associated with a sedentary lifestyle (Laforge, 
Velicer, Richmond & Owen, 1999). It also assists intervention planning by guiding 
the development of population-tailored strategies for change. 
Stage data were aggregated by moderator variables that may influence the 
distribution of physical activity prevalence in a population. These variables included 
the response format of the staging measure, the activity criterion used for stage 
membership, Age (<25,25-39,40-54,55+), Country (USA, Canada, UK, Australia), 
and Setting (Worksite, Community, Primary Care/Health Maintenance Organisation, 
and Education). Response formats were coded into two categories: Likert format and 
fixed forrnat (dichotomous responses). Fixed to Likert comparisons have shown a 
distribution shift from contemplation to preparation (Reed et al., 1997). For the 
activity criterion, sixteen different algorithms were grouped into four general 
categories based on definitional criteria to reach the stage of action: (a) engaged in 
gregular exercise or physical activity' in the absence of specified criteria ('no 
1 Failsafe K= ([Ave(d) / d,, itij-l)*k where: Ave(d) = mean sample-weighted corrected effect size, d,,, tj,, j = 0.2 (small), k= number of independent effect sizes available. 
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criteria'), (b) exercising, for less than 6 months, 3 times per week at an unspecified 
intensity level for IS to 30 min each time (3 x IS min), (c) exercising, for less than 6 
months, 3 times per week at a moderate-to-vigorous level for 15 to 20 min each time 
(3xl 5-20 min MVPA), and (d) exercising, for less than 6 months, 4 to 7 times per 
week at a moderate-to-vigorous level for 30 min each time (4-7 x 30 min MVPA). 
Gender was also considered a moderator variable but data are not presented because 
too few studies have examined men and women separately. 
Sampling method (Non-random or Random) and Recruitment method 
(Passive or Active) were also coded as moderator variables because sampling and 
recruitment strategies are known to influence sample characteristics (Sarkin, 
Marshall, Larson, Calfas & Sallis, 1998). Non-random samples included convenience 
samples and samples recruited from existing databases. Random samples were those 
identified usually via directories of residential street listings, random-digit telephone 
dialling or electoral registers. Passive recruitment is characterised by an invitation to 
participate, such as a media advertisement or mailed letter, but offers no further 
prompting until participants contact investigators directly. During passive 
recruitment the sample pool is not clearly defined because it is not known how many 
actually received the information or how responders differ from non-responders. In 
contrast, active recruitment begins with a defined sample pool that is directly 
contacted, in person or by telephone. 
Calculation of effect size 
All analyses were conducted using the effect size estimate Cohen's d with the 
adjustment computations proposed by Hunter and Schmidt (1990). Hunter and 
Schmidt's procedures (sometimes referred to as 'psychometric meta-analysis') draw 
on psychometric theory and are designed to correct for methodological artifacts in 
primary studies such as sampling error and measurement error. Hunter and Schmidt's 
techniques were preferred over other meta-analytic methods because instruments 
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designed to measure core constructs of the TTM are prone to variance produced by 
artifacts. Cohen's d values of 0.2,0.5, and 0.8 represent small, medium and large 
effects, respectively (Cohen, 1988). All calculations were performed using syntax 
macros written by the author using SPSS version 10.0 for Windows (SPSS Inc., 
1999). 
Each effect size represents a difference in means of a core construct between 
adjacent stages, divided by the pooled standard deviation. This required primary 
studies to report unadjusted means and standard deviations for a construct at each 
stage of change. Using means and standard deviations are preferred because they 
provide the least biased effect size estimate (Hunter & Schmidt, 1990). Four separate 
effect sizes were computed for each construct: Precontemplation to Contemplation, 
Contemplation to Preparation, Preparation to Action, and Action to Maintenance. For 
each effect size calculation, the lower stage of change served as the 'control' group 
and the higher stage served as the 'experimental' group. When multiple outcomes 
were reported for a construct within a single study (e. g., moderate and vigorous 
physical activity), effect sizes were averaged to form a single estimate. While 
violation of independence of effects does not usually influence the mean d unless the 
stochastically dependent effects have large leverage in the analysis, it does create a 
smaller standard error of the mean effect size, leading to smaller confidence interval 
and a greater likelihood of a Type I error. 
Missing data. Twenty-one published articles and abstracts contained insufficient 
information to compute effect sizes for each stage transition. Data requests were sent 
via e-mail and postal mail to all primary authors (n = 16) of the 21 studies. 
Acknowledgement of the data request was received from 14 of the 16 authors 
contacted. After 16 weeks with a mean of 2.2 prompts per author, requested data 
were made available by 6 of the 16 authors. The remaining authors made either no 
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correspondence (n = 2), failed to continue correspondence (n = 4), or reported that 
they no longer had access to the original data (n = 4). 
Correcting for artifactual variance 
The present study corrected for two main study design artifacts: sampling 
error and measurement error in the dependent variable (Hunter & Schmidt, 1990). 
SaMpling error. The effect size observed in a sample deviates from the 'true' effect 
size in a target population because of sampling error. Because primary studies are 
often based on small samples which positively bias the effect estimate in absolute 
value, conclusions about study outcomes may be false. For the present study, 
sampling error was reduced by correcting the effect size, d, at the individual study 
level using a bias multiplie? (Hunter & Schmidt, 1990). 
Measurement error. Error of measurement in the dependent variable reduces the 
effect size estimate because of random variations (error) in how subjects respond to 
test items. This may lead to spurious conclusions about the nature of the true effect 
size. While group means are relatively unaffected by random error, error of 
measurement also enters the variance of the dependent variable and therefore the 
denominator of the effect size. Subsequently, the value of d is artifactually low in the 
presence of measurement error and inter-study differences in instrument reliability 
creates variation in the values of d (Hunter & Schmidt, 1990). 3 
In the present study, estimates of measurement reliability in the dependent 
variable (Cronbach's alpha coefficient) were obtained for each construct (except 
2d= db / [I + (0.75/N-3)] where: d= individual effect size corrected for sampling error, db = biased 
effect size, N=n of control group +n of experimental group. 
3 Hunter and Schmidt (1990) propose the following correction for the attenuation of effect size caused 
by imperfect measurement reliability: 8t = 8b / qryy where: 6, = true population effect size, 6b = 
biased population effect size, ryy = reliability of the dependent variable measure (internal consistency). 
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physical activity) in each primary study enabling each effect size to be corrected 
individually. Physical activity measures were not corrected for measurement error 
because internal consistency data are not usually presented. 
When no reliability data were presented in primary studies, previously 
published reliability coefficients for the measure were used. For measures that 
presented no reliability data and had a different number of items than a previously 
published version, the Spearman-Brown Prophecy formula (Cramer, 1988) was used 
to estimate the alpha coefficient for the new-item measure. 
Meta-analySis of effect sizes 
Because meta-analysis reduces sampling error by averaging errors, studies 
with smaller sample sizes should receive less weight in the mean effect size (Hedges 
& Olkin, 1985). However, because sampling error depends on the extent of 
correction for attenuation from all artifacts (in this case, sampling error and 
measurement reliability), the optimal weight for each d is no longer its sample size, 
but the sample size proportional to the reliability of the dependent variable (Hunter & 
Schmidt, 1990). 4 Therefore, studies that required a large correction for reliability get 
less weight in the meta-analysis. 
After the correction for sampling error, measurement error and study 
weighting, five summary statistics were computed for each construct at each stage 
transition: 
1. mean sample-weighted corrected effect size [Ave (d)]s 
2. mean sample-weighted total variance of corrected effect size [Var (d)]6 
I mean sample-weighted error variance of corrected effect size [Var (e)]7 
4 wi , Ni [ryy] where: wi = weight of study i, N- nl + n2. 5 Ave (d) F-widi / Zwj where: di = corrected effect size estimate for each study 
6 Var (d) Xwi (di - D)2 / j: W, where: D= mean corrected effect size 
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4. variance of population effect sizes [Var (5)]8 
5. standard deviation of population effect sizes [SD8]9 
Credibilily and confidence intervals. For each effect size, 95% credibility and 
confidence intervals were also computed. Credibility and confidence intervals are 
often used and interpreted incorrectly in the meta-analytic literature (Whitener, 1990). 
Credibility intervals provide information about validity generalisation, or the extent to 
situational factors (moderators) may be influencing the effect estimate. 'Mey are 
computed using the corrected standard deviation around the mean corrected effect 
size. If the credibility interval around a corrected effect size is of sufficient 
magnitude or includes zero then the effect size is likely to represent a heterogeneous 
population. Conversely, if the interval is small or does not include zero, then the 
effect size is probably the estimate of one population parameter. If the effect size is 
an estimate of one population parameter (i. e., homogenous) then the observed 
variance in corrected effect sizes is due to sampling error because the true population 
variance is zero. 
Confidence intervals are used to estimate the accuracy of the corrected effect 
size in representing the true population parameter. Therefore they estimate the extent 
to which sampling error remains in the sample-size weighted mean effect size 
(Whitener, 1990). In the case of one population parameter, the confidence interval is 
generated using the standard error for the mean uncorrected effect size for 
homogeneous studies. If the credibility interval suggests several subpopulations, 
confidence intervals are computed using the standard error of the uncorrected mean 
for the heterogeneous case (Schmidt & Hunter, 1977). The extent to which 
7 Var (e) = Zwj vej / Zwj where: vej = sampling error variance estimate for each study. However, 
because the formula for the sampling error variance estimate depends on the population effect size, the 
mean effect size in the sampling error formula is used as an approximation: Var (ei') = Var (e) / ryy 
where; Var (e) = [Ni- I/ Nj-3] * [41NJ * [1+D 2 /8] and D- the mean uncorrected effect size. 
s The population effect size variance is estimated by subtraction: Var (5) - Var (d) - Var (e) 
169 
confidence intervals of effect sizes overlapped provided a test of significance for 
mean differences across stages. 
Omnibus tests for homoizeneily of effects. Ile homogeneity of mean corrected effect 
sizes for each construct at each stage transition was examined to determine if the 
variability in outcomes was greater than expected from sampling error and 
measurement error. In addition to the 95% credibility intervals, homogeneity of 
effects was examined using the Q-statisticlo (46) and the '75% rule' (Hunter & 
Schmidt, 1990). The Q-statistic (within-group goodness-of-fit) has an approximate 
chi-square distribution with k-I degrees of freedom (k = number of effect sizes). A 
significant Q-statistic indicates heterogeneity of effects. However, because 
interpretation of the Q-statistic is based on the traditional significance test and Type I 
error rates are only guaranteed when the null hypothesis is true (i. e., homogeneity of 
effects), Type II error rates are often unacceptably high (Schmidt, 1996). 
Subsequently, the 75% rule has been used to help make decisions over whether any of 
the observed variance in effect estimates is real. The 75% rule posits that 'in any data 
set in which known and correctable artifacts account for 75% of the variance in study 
correlations [outcomes], it is likely that the remaining 25% is due to uncontrolled 
artifacts ... [It is therefore) very unwise to assume that all unexplained variance 
is due 
to real moderator variables' (p. 68; Hunter & Schmidtý 1990). Monte Carlo studies 
have demonstrated consistently that this method has more statistical power than 
traditional tests of homogeneity, particularly when the number of studies is small 
(<64) (Sackett, Harris & Orr, 1986). 
If corrected mean effects are shown to be heterogeneous (i. e., not consistent 
across studies) then the weighted estimates do not adequately reflect study outcomes 
and moderator variables should be sought. However, moderator analysis was not 
9 SD(S) = War(5) 
10 Where: Q-k *[Var(dYVar(c)] and k- number of studies 
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conducted for three reasons. Firstly, because separate meta-analyses were conducted 
for each construct and stage transition (n = 56), the number of moderator analyses 
generated would be too large for publication. Secondly, while an array of potential 
moderators may be speculated to create heterogeneity in effect estimates for TTM 
constructs at different stages of change (e. g., age, gender, country, setting), very few 
are theoretically guided or have supporting empirical evidence to justify their 
inclusion. Finally, because the number of studies in each subgroup was small, there 
exists the possibility of second-order sampling error-the extent to which outcomes of 
available studies vary randomly about the mean (Hunter & Schmidt, 1990). 
6.3. Results 
Ninety-one independent samples from 71 published reports (61 articles, 10 
conference abstracts) were located that present empirical data on at least one core 
construct of the TTM applied to exercise and physical activity. Of the 71 published 
reports, 54 used a cross-sectional design, six were longitudinal, 10 were quasi- 
experimental and one was a randomised-controlled trial. Thirty-three samples 
presented stage distribution data only and three samples included all key constructs of 
the TTM. Of the 91 independent samples, 80 contained useable data for further 
analyses. The number of participants per sample ranged from 47 to 19,095. Table 
6.2 presents a summary of the coded characteristics for the 80 samples. Because 
separate meta-analyses were conducted for each construct and stage transition (n 
56) effect sizes for individual studies, as well as stem-and-leaf plots for each meta- 
analysis, have been omitted for space considerations. 
Across all constructs and stage transitions (n = 56), 413 effect sizes were 
computed (physical activity, n= 46; self-efficacy, n= 67; pros, n= 50; cons, n= 50; 
experiential processes of change, n= 100 [20 x. 5 processes]; behavioural processes of 
cbange, n= 100 [20 x5 processes]). 
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Stage distribution data 
Table 6.3 presents aggregated stage distribution data by moderator variable. 
Across the total sample (n = 68,580), 14% of individuals were in precontemplation, 
16% in contemplation, 23% in preparation, 11% in action and 36% in maintenance. 
Across countries, Australian samples (k = 8) reported the highest proportion of 
individuals in precontemplation (15%) with UK samples (k = 17) reporting the lowest 
proportion (6%). Canadian samples (k = 3) reported the greatest proportion of 
individuals in maintenance (45%), with USA samples (k = 27) reporting the lowest 
proportion (3 1%). Younger samples (<25 yr. ) had fewer individuals in 
precontcrnplation (3 %) but more in preparation (3 1 %) and action (18%) than other 
age groups. Samples of seniors (55+ yr. ) had the most individuals in maintenance 
(46%). Samples drawn at random and samples that were actively recruited produced 
substantially more precontemplators than non-random samples and passively 
recruited participants (24 vs. 9% and 25 vs. 8%, respectively). The proportion of 
individuals in each stage differed depending on the criteria used to define regular 
physical activity. Studies with no frequency, intensity or duration criteria staged the 
greatest number of precontemplators (25%) and the fewest number in action (8%). 
Surprisingly, staging algorithms with the most stringent criteria for regular physical 
activity (4-7 x 30 min MVPA/week) staged the highest proportion of individuals in 
maintenance (54%). The response format of the staging measure revealed Likert 
measures to stage fewer individuals in precontemplation compared to fixed format 
measures, but a greater proportion in contemplation, preparation, and action. 
Table 6.4 presents the meta-analytic findings for physical activity, self- 
efficacy, and the pros and cons of change, by stage transition. 
Stage of change and physical activity 
Consistent with predictions of the TTM, the level of physical activity 
increased as individuals moved to a higher stage of change. As expected, the largest 
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Table 6.3. Stage distribution characteristics by moderator variable. 
Moderator variable % 
PRE 
% 
CONT 
% 
PREP 
% 
ACT 
% 
MAIN 
N' w 
Total sample 14 16 23 11 36 68,580 68 
Country 
USA 9 20 26 14 31 35,056 27 
Canada 8 8 30 9 45 3,855 3 
UK 6 10 29 12 43 8,111 17 
Australia 15 17 21 8 38 9,694 6 
Age 
< 25 3 7 31 18 41 5,734 10 
25-39 9 18 30 13 30 4,112 12 
40-54 8 23 27 10 32 7,503 17 
55+ 13 12 17 13 46 7,155 5 
Setting 
Worksite 9 20 25 12 34 10,947 23 
Community 27 17 15 6 35 23,574 21 
Primary 12 13 23 14 38 25,823 6 
Care/HMO 
Education 3 8 32 17 40 5,992 11 
Method of sampling 
Non-random 9 16 27 13 36 27,813 44 
Random 24 15 18 7 36 40,767 24 
Method of recruitment 
Passive 8 18 27 12 36 21,672 42 
Active 25 13 17 9 36 46,908 26 
Activity criterion (/wk) 
3x 15min 10 19 27 12 33 40,009 34 
3x 15 min 7 13 29 14 37 3,109 11 
wPA3 
4-7 x 30 min 10 9 16 12 54 6,288 2 
MVPA 
No criteria 25 14 is 8 38 19,174 21 
Stage response format 
Fixed 17 16 21 9 37 55,614 45 
Likert 10 19 28 12 31 8,344 16 
Notes: 'N = total sample size; "k= number of independent samples; ' Moderate-to- 
vigorous physical activity 
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effect was evident for preparation to action (d = 0.85,95% CI = 0.64 to 1.07), the 
point at which individuals begin to meet an established criterion for physical activity. 
Surprisingly, small-to-moderate increases in physical activity were also evident from 
precontemplation to contemplation (d = 0.34,95% CI = 0.14 to 0.55, Failsafe k= 7) 
suggesting that transitions between inactive stages are associated with changes in 
physical activity. Three of the four stage transitions exhibited heterogeneous effect 
sizes, suggesting that moderators are operating. 
Self-Efficagy 
Effect estimates for self-efficacy across the stage transitions were all positive 
and significant (confidence intervals do not include zero), suggesting that confidence 
to be active increases with each stage of change, as proposed by the TTM (see Table 
6.4). However, in contrast to theoretical predictions (Prochaska & Marcus, 1994; 
Reed, 1999), the pattern of increase appeared non-linear, with effects characterised as 
moderate (precontemplation to contemplation), small-to-moderate (contemplation to 
preparation), moderate (preparation to action), and moderate-to-large (action to 
maintenance). With the exception of contemplation to preparation, these findings 
appear robust because 30-42 studies showing null results would be required to reduce 
the corrected effect sizes to values considered small. All four stage transitions 
exhibited heterogeneous effect sizes, again suggesting the presence of moderators. 
Decisional Balance 
Behavioural Pros. As shown in Table 6.4, all effect estimates were significant and 
positive (except for contemplation to preparation), suggesting that perceived benefits 
of change increase for every forward stage transition. An increase in the pros of 
change across each stage is in general agreement with theoretical predictions. As 
predicted by the model, the largest and most robust effect size was evident from 
precontemplation to contemplation (d = 0.97, Failsafe k= 50). Contemplation to 
preparation had the smallest and least robust effect estimate (d= 0.01). The 
180 
remaining stage transitions were characterised by small effects. Reed (1999) has 
suggested that the pros of change experience a decline from action to maintenance. 
However, the present findings suggest that they continue to increase, albeit 
marginally (d = 0.23,95% CI = 0.09 to 0.38). Again, all transitions exhibited 
heterogeneous effect sizes, suggesting the presence of moderators. 
Bebavioural Cons. All effect estimates were small-to-moderate, significant and 
negative, suggesting that the perceived disadvantages of becoming physically active 
decrease across the stages (see Table 6.4). These findings are in general agreement 
with model predictions (Reed, 1999). The most pronounced decline was evident from 
precontemplation to contemplation (d = -0.46, Failsafe k= 17). The smallest decline 
was evident from action to maintenance (d = -0.24, Failsafe k= 3). 
Processes of Chanae 
Meta-analytic findings for the individual processes of change across each 
stage are presented in Table 6.5 (behavioural processes) and Table 6.6 (experiential 
processes). Of the 40 effect sizes presented, 25 are statistically different from zero 
(CI's do not include zero). Across all processes of change, the largest effects were 
evident from preconternplation to contemplation (d range = 0.55 to 1.18; Failsafe k 
range =9 to 25). The next largest effects were evident from preparation to action (d 
range = 0.27 to 0.72; Failsafe k range =2 to 13). For all five behavioural processes 
and three experiential processes, the smallest effects were evident from action to 
maintenance (d range = 0.03 to 0.37; Failsafe k range =0 to 4). Across all processes 
and stage transitions, the largest single effect size was for self-liberation from 
precontemplation to contemplation (d = 1.18, Failsafe k= 25). The smallest single 
effect was for self- reevaluation from action to maintenance (d = 0.01). From 
contemplation to preparation and from action to maintenance, the largest effect was 
for counter-conditioning (d = 0.62 and 0.37, respectively). From preparation to 
action, the largest effect was for self-liberation (d = 0.72). 
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One behavioural process (helping relationships) and three experiential 
processes (dramatic relief, environmental reevaluation and self-reevaluation) 
demonstrated negative effect sizes across at least one stage tmnsition, suggesting that 
use of these techniques declines across some stages. All but one of these declines 
were observed from action to maintenance. Using the 75% rule, 20 of the 40 effects 
were considered heterogeneous, suggesting that moderators are operating or there is 
second-order sampling error. 
6.4. Discussion 
'Me purpose of the present study was to provide a quantitative synthesis of 
trends from empirical applications of the transtheoretical model in the physical 
activity domain. In particular, findings were provided on stage distributions, physical 
activity, and components of the transtheoretical model. 
Stage distribution data 
Thirty percent of the total sample was identified as inactive (precontemplation 
or contemplation) which corroborates epidemiologic prevalence estimates of 
inactivity (USDHHS, 1996). Approximately one-half of the total sample was in the 
stage of action or maintenance. These data conflict with national surveys which 
suggest the proportion meeting guidelines for regular physical activity is nearer 22% 
(Caspersen, Merritt & Stephens, 1994; Sports Council and Health Education 
Authority, 1992; USDHHS, 1996). Therefore, the staging algorithmic method 
appears to overestimate the number of individuals engaging in regular physical 
activity. However, activity stage criteria appear less stringent than those adopted in 
epidemiologic research. Sixty-three percent of participants in the present study were 
classified into action using an activity criterion of 3 bouts of 15 min per week. In 
contrast, epidemiologic research often use a criterion of 5 bouts of 30 min per week 
which is consistent with guidelines advocated by professional associations and expert 
panels (USDHHS, 1996). When no definitional criteria were provided (i. e., 
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information about frequency, duration, or intensity), individuals were more likely to 
stage themselves as inactive (precontemplation or contemplation). This may suggest 
that individuals operationalise the term 'exercise' as physical activity performed only 
with vigorous intensity. 
While the popularity of the stages approach is due partly to the case of 
administration and scoring (Laforge et al., 1999), researchers should be aware of the 
importance of the activity criterion used to define action and the potential bias 
introduced when using it as a tool for assessing activity prevalence. 
The number of different staging methods currently in use is problematic for 
purposes of cross-sample comparisons. In a review of eight staging measures of 
physical activity Reed et al. (1997) concluded stage constructs to be robust across 
classification methods. However, the number of different staging measures appearing 
in the literature has since doubled (see Appendix 15), highlighting the need for 
standardisation. Researchers are also encouraged to present validity and reliability 
data specific to their target population, particularly when assessing moderate activity. 
Stage distribution trends appear related to the method of sampling and 
participant recruitment. Non-random sampling and passive recruitment strategies 
appeared to under-sample precontemplators compared to randomly drawn samples 
and those that utilised active recruitment techniques. This finding is important 
because it suggests that in order to reach those individuals most at risk for a sedentary 
lifestyle, researchers need to over-sample precontemplators using active recruitment 
strategies. 
The finding that the most stringent criterion for action (4-7 x 30 min MVPA) 
staged the highest proportion of individuals in maintenance may be explained by the 
sample characteristics in the studies that used this staging measure. All participants 
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were from primary care settings or health maintenance organisations, with 96% 
having chronic disease conditions. It is likely that these settings were contaminated 
because individuals may have already received some form of exercise prescription. 
The response format of the staging measure suggests that Likert measures are 
associated with an upward shift (except in maintenance) in the stage distribution of 
participants. These results corroborate the findings of Reed et al. (1997). 
Physical acgyi . 
11y 
Primary data suggest that staging measures are able to successfully 
differentiate levels of physical activity. However, many studies do not provide 
adequate tests of construct validity because comparisons are often tautological and 
stages hypothesised to be inactive are usually collapsed (Marcus & Simkin, 1993; 
Wyse et al., 1995; Buxton, Mercer, Hale, Wyse & Ashford, 1994a; Buxton, Mercer, 
Hale, Wyse & Ashford, 1994b). The assumption that individuals in precontemplation 
and contemplation are similarly (in)active may be inaccurate because our meta- 
analytic data revealed a small-to-moderate effect between these stages using 
concurrent measures of physical activity. If staging criteria are not sensitive enough 
to detect real differences in physical activity then some individuals are likely to be 
misclassified. Because small sample sizes often prevent inferential analyses of all 
stages, researchers are encouraged to over-sample individuals in the 'hard-to-reach' 
stages or, at the very least, present descriptive data for each stage. 
Self-efficac 
Changes in self-efficacy were moderately consistent with predictions of the 
transtheoretical model. The conclusion from narrative reviews that self-efficacy 
differentiates between individuals at most stages (Buxton et al., 1996) appears 
supported. Contemplation to preparation is the transition that displays the smallest 
increase in self-efficacy. However in general, effect sizes are in the moderate range 
for adjacent stages, and later stages show larger effects. While self-efficacy does 
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appear to increase with advancing stage, the magnitude of these increases are not 
equal (confidence intervals do not all overlap). Ibis finding suggests that self- 
efficacy may demonstrate discontinuity across the stages which conflicts with 
conclusions from most narrative reviews (Marcus & Simkin, 1994; Prochaska & 
Marcus, 1994; Reed, 1999). Because the data are derived from cross-sectional 
designs, causal paths between self-efficacy and stage remain unclear. 
Decisional balance 
Existing empirical analyses of decisional balance data have focused on the 
point at which the pros of behaviour change typically outweigh the cons (Nigg & 
Courneya, 1998). However, the importance of determining this intersection remains 
unclear because the timing of the 'balance point' per se is of limited clinical value. 
This is because the point at which the pros of change begin to outweigh the cons has 
not shown to be a consistent temporal marker of actual behaviour change in the 
physical activity domain. It is of far greater clinical benefit to predict the magnitude 
of changes in pros and cons associated with increases in physical activity. Expressing 
these changes in standardized units is useful to health researchers and practitioners 
because it helps to determine the strength of treatment effects necessary to bring 
about changes in physical activity. Based on an analysis of 12 problem behaviours, 
Prochaska (1994) stated that progression from precontemplation to action involves 
approximately aI -standard deviation (SD) increase in the pros and a 0.5 SD decrease 
in the cons of making a healthy behaviour change. These changes constitute the 
strong and weak 'Principles of Progress, ' respectively (Prochaska, 1994). Results 
from the meta-analysis provide partial support for these principles because these 
changes apply to contemplation of change only. A further 0.3 SD increase in pros 
and 0.7 SD decrease in cons is associated with actual behaviour change. Overall, 
progression from precontemplation to action involves an approximate increase in pros 
of 1.3 SD and an approximate decrease in cons of 1.2 SD. 
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The findings for decisional balance suggest that the most dramatic increase in 
evaluating the benefits of regular exercise is likely to occur in conjunction with 
contemplating change. Additional stage progression is associated with smaller 
increases in the perceived benefits of physical activity but large decreases in the 
perceived disadvantages of change. Overall, increasing the pros and decreasing the 
cons of regular exercise appear equally important. 
Processes of Chanize 
In general, results of the meta-analysis support the conclusion that individuals 
use all 10 processes of change when trying to modify their exercise behaviour. The 
predictions for the higher-order constructs received partial support. Experiential 
processes tend to peak during action and behavioural processes generally peak in 
maintenance. However, the pattern of change for behavioural processes appears to 
differ from that described in narrative reviews. Behavioural processes are 
hypothesised to increase in a linear fashion up to the stage of action and then level off 
during maintenance. However, the meta-analytic evidence suggests that 
precontemplation to contemplation and preparation to action are characterised by 
sharper increases in behavioural process use compared to other transitions. 
Nine of the ten processes follow similar patterns of change across the stages. 
However, the presence of second-order sampling error suggests these results be 
interpreted with caution. Finding similar patterns of change for individual process 
use is important because it argues against the presence of a stage-by-proccss 
interaction. This means that the distinction between the higher-order constructs 
(experiential and behavioural) may not be worth preserving in the physical activity 
domain. Indeed, the original data offered by Marcus, Rossi and colleagues (1992) as 
confirmatory evidence of this distinction actually argued against preserving the two 
factor model found in smoking studies (the correlation between the experiential and 
behavioural constructs was 0.91, evidence of considerable shared variance). This 
point was acknowledged in their manuscript -- "it might be argued that the 
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improvement in fit of the two-hierarchical-factors model over the one-hierarchical- 
factor model is not substantively meaningful" (28; p390) -- but the distinction was 
preserved because of its proven utility in the area of smoking cessation. Despite the 
authors call for finther research clarifying this distinction, this finding appears to have 
been ignored entirely in subsequent applications of the TrM to physical activity 
settings. I therefore reiterate the recommendations of Marcus, Rossi and colleagues 
(1992) and suggest that further research attempt to examine the presence of higher- 
order constructs in processes of change in physical activity settings. 
The most pronounced changes in individual process use occur during two 
stage transitions: precontemplation to contemplation, and preparation to action. 'Me 
'busiest' transition appears to be precontemplation to contemplation, with all effects 
being large or moderate. The least 'busy' stage transition appears to be action to 
maintenance in which 9 of the 10 processes had effect estimates that included zero. 
Ibis suggests either that efforts to maintain physical activity habits do not require 
additional changes in behavioural and experiential strategies, or that individuals are 
using techniques and strategies that are not measured by current instruments. 
Due to the cross-sectional nature of the data it is uncertain whether changes in 
process use actually facilitates or inhibits stage progression. For example, findings 
from the smoking literature suggest that consciousness raising may actually delay 
stage progression because it can be used as a substitute for action (Sutton, 1996). 
Few studies are available that make process-specific predictions at each stage of 
change. It has been suggested that consciousness-raising is particularly important 
when moving from precontemplation to contemplation (Reed, 1999) and the present 
findings support this conclusion. However, the greatest effect size from 
precontemplation to contemplation was for self-liberation. This refers to the belief 
that change is possible and that responsibility for change lies within the individual. 
Interpretation of changes in self-liberation are difficult because some have argued 
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(Smedslund, 1997) that increases in this variable are logically necessary given the 
definition of terms of the model's core constructs. However, items measuring self- 
liberation appear theoretically consistent with concepts of autonomy (Deci & Ryan, 
1985) which have been shown to predict interest and adherence to physical activity 
(Biddle, 1999). 
Implications and directions for further research 
Based on the findings from the present meta-analytic study, three general 
conclusions are offered. Firstly, existing primary data are limited because the 
majority of study designs are cross-sectional and few are based on samples of 
adolescents. Cross-sectional studies provide the weakest evidence of stage theories 
(Weinstein et al., 1998; Sutton, 2000). More conclusive evidence would come from 
experimental studies of stage-matched and mismatched interventions (Weinstein et 
al., 1998). Therefore, further studies that simply stage participants or examine cross- 
sectional differences between core constructs of the TTM are of limited use. We now 
have sufficient data to confirm that stage membership is associated with different 
levels of physical activity, self-efficacy, pros and cons, and processes of change. 
Future study should examine the moderators and mediators of stage transition. 
Further study is also needed to examine the suitability of this model for adolescent 
populations because the assumption that young people are logical and rational 
decision makers remains untested (Maddux, et al., 1986). Secondly, the growing 
number of studies that incorporate TTM concepts means that there is an increasing 
need to standardize and improve the reliability of measurement. While having 
multiple measures of the same variable may provide evidence of construct validity, it 
also introduces multiple levels of measurement (un)reliability which, if uncorrected, 
introduces many different "population" values for the effect size, d. Even though 
meta-analysis is able to adjust for attenuation due to measurement error in the 
independent and dependent variable, there is a price to pay for such correction: an 
increase in the sampling error of the corrected effect size (Hunter & Schmidt, 1990). 
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One recommendation is that researchers use a consistent response format for staging 
participants. The 5-item dichotomous (yes/no or true/false) algorithm proposed by 
Marcus and SimIdn (1993) appears particularly promising (Reed et al., 1997). 
Finally, the role of processes of change for physical activity behaviour remains 
unclear. The presence of higher-order constructs are not apparent in exercise 
applications of the model and stage-by-process interactions are not evident. Because 
the ten processes emerged from change systems used in psychotherapy to treat 
addictions, their relevance or importance in the physical activity domain is uncertain. 
6.5. Summary and conclusions 
In summary, the present study analysed findings from empirical applications 
of the transtheoretical model in the physical activity domain by using the quantitative 
method of meta-analysis. In general, results support the application because core 
constructs differ across stages and most changes are in the direction predicted by the 
theory. Changes in core constructs across the stages may be non-linear. While this 
conflicts with the conclusions of narrative reviews, it does suggest that a stage model 
or pseudo-stage model is tenable in this domain. 
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Chapter 7 
General discussion, implications and overall conclusions 
7.1. Introduction 
This thesis presented five studies examining the prevalence, incidence and 
determinants of sedentary behaviour among youth. The rationale for each study 
derives from a framework of behavioural epidemiology applied to physical activity 
and health (Sallis & Owen, 1999). A summary of the main findings from each study 
is presented in Table 7.1. In this chapter, study findings are discussed in the wider 
context of adolescent activity. General conclusions and implications for research and 
practice are offered. 
7.2. General discussion 
Physical activily and health among adolescents 
Recommendations for physical activity among young people relate to the 
frequency, duration and intensity of involvement that is associated with the protection 
and promotion of health (Health Education Authority, 1998; Sallis & Patrick 1994). 
However, recommendations for youth are problematic because clinical endpoints 
associated with inactivity rarely manifest prior to middle adulthood (Caspersen et al., 
1998) and it remains uncertain whether an active childhood is preparation for active 
adulthood (Malina, 1996). These findings have led some to conclude that the benefits 
of being active during childhood and adolescence may relate predominantly to 
psychological and mental health (Calfas & Taylor, 1994). While health outcomes 
associated with physical activity during childhood and adolescence are inevitably 
complicated, there does appear to be unequivocal evidence that overweight and 
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obesity in pediatric populations is escalating at an alarming rate (Chinn & Rona, 
2001; Flegal, 1999; Reilly & Dorosty, 1999; Troiano, et al., 1995). Perhaps of greater 
importance are findings that childhood obesity tracks into adulthood (Clarke & Lauer, 
1993) and adults who were obese as children have increased morbidity and mortality, 
irrespective of adult weight (Must, Jacques, Dallal, BaJema, & Dietz, 1992). Because 
increases in pediatric overweight and obesity have occurred against a relatively 
constant gene pool, it is likely that environmental and behavioural factors are largely 
to blame (Prentice & Jebb, 1995). It thus follows that efforts to increase all 
movement (and hence energy expenditure) and create a negative energy balance are 
likely to contribute substantially to reversing trends in overweight and obesity among 
youth (Hill & Melanson, 1999). Moreover, it is becoming increasingly evident that 
health outcomes in adulthood are also linked to total daily expenditure, not just bouts 
of moderate or vigorous physical activity (USDHHS, 1996). Together, these 
observations provide compelling arguments for prioritising public health strategies of 
physical activity on (a) reducing the prevalence of overweight and obesity among 
children and adolescents, and (b) increasing total daily energy expenditure, not just 
the time spent at criterion levels of physical activity. 
Sedentaly behaviour as a distinct and central construct 
It appears that the trend for declining physical activity during life has a 
biological basis (Sallis, 2000) and this rate of decline appears accentuated during 
teenage years. Research and policy efforts to increase activity levels in the 
population are based largely on findings from studies of physical activity 
determinants (correlates). These studies provide valuable information for the design 
and implementation of physical activity interventions. However, a limitation of 
activity determinants research is that findings are empirically bound to young people 
who demonstrate at least some level of the dependent variable (physical activity) or 
those who already meet guidelines for health (Martin, Morrow, Jackson & Dunn, 
2000). Surprisingly, few studies have attempted to examine behaviours that compete 
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for the free-time of young people. Even more surprising is that intervention cfforts to 
increase energy expenditure continue to focus on the promotion of physical activity, 
despite these behaviours becoming increasingly peripheral to the lives of many 
adolescents. Few studies (Epstein et al., 2000; Jason & Johnson, 1995) have focused 
explicitly on reducing highly prevalent sedentary behaviours which is more consistent 
with a primary prevention approach (Kirschenbaum, 1996). 
Purposive physical activity accounts for a small fraction of total waking hours 
(even when performed at a criterion level for health) and so it is important to 
understand the behaviours that occupy the majority of adolescent free-time. 
Examining adolescent activity from the perspective of behavioural engagement rather 
than behavioural absence is a qualitative distinction critical to this thesis. While calls 
in the epiderniologic literature for the specific assessment of sedentary behaviour are 
becoming increasingly evident (Jebb & Moore, 1999; Pratt, Macera & Blanton, 1999) 
few have actually adopted this measurement approach. Ibis is surprising because 
new data show that health outcomes associated with sedentary behaviour may be 
independent of physical activity level (Fung et al., 2000; Salmon, Bauman, Crawford, 
Timperio & Owen, 2000), suggesting that protective effects of physical activity may 
be diluted or negated by continued sedentariness. These conclusions highlight the 
importance of research into the prevalence, incidence and correlates of sedentary 
behaviour. Moreover, given the prevalence of sedentary behaviour in the population 
and possible evidence of independent and interactive effects of these behaviours; on 
health outcomes, sedentariness should be considered a high-risk behaviour that is 
worthy of study in its own right. 
Tle descriptive epidemiology of youth sedentary behaviour presented in 
Study I provides some evidence that young people are allocating their free-time to 
behaviours, that require minimal levels of physical exertion. Many of these 
behaviours appear related to media-use (e. g., watching television, playing video 
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games, using the computer/internet, etc. ). While secular data are limited, the few 
studies we do have suggest that the volume of media-use among adolescents has 
remained remarkably consistent over the past 40 years (-35-40 hr. wk7l). Of note was 
that playing video games and using computers appears to have displaced reading 
comic books and listening to the radio, while TV viewing remains virtually 
unchanged (-3 hr. dy'*'). This is important because it suggests that these media-related 
sedentary behaviours are probably not implicated in recent epiderniologic trends of 
overweight and obesity among youth. Support for this conclusion also derives from 
Review 3 of Study 1: there is only a small relationship between TV viewing and body 
composition and no evidence exists to support a causal pathway. In fact, the 
mechanism most widely cited to explain possible relationships between TV viewing 
and obesity--behavioural displacement--received virtually no empirical support in 
Review 4 of Study 1. Indeed, Study 4 demonstrated exactly how these behaviours are 
able to coexist--the majority of TV viewing occurs in the evening when there are few 
opportunities available for physical activity. Together these findings suggest that if 
television viewing does play a small role in the aetiology of overweight and obesity, 
it is unlikely that it is due to decreased physical activity. Other mechanisms that rely 
on covariances between TV viewing and other health behaviours are worth 
examining. Partial support for these mechanisms was provided in Review 2 of Study 
1. It was evident that TV viewing was consistently related to a child's preference and 
prompts for TV advertised foods as well as the macronutrient composition of their 
diet and, to a lesser extent, their eating frequency. 
Clearly, physical activity among youth is multifaceted and appears to extend 
beyond a unidimensional continuum of energy cost. While a continuum approach is 
suitable at the metabolic level, it is grossly simplistic at the behavioural level. This is 
because behaviours at different points on the continuum appear to have different sets 
of determinants (correlates). This was made evident in Review 2 of Study I. While 
correlates of TV viewing appear to relate predominantly to sociodemographic factors, 
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physical activity appears related to a wider constellation of psychological, social and 
environmental variables (Sallis et al., 2000). While the study of correlates of 
sedentary behaviour is still very much in infancy, existing data suggest that sedentary 
behaviour and physical activity are conceptually and analytically distinct. 
Broadening the lens of sedentary behaviour 
While sedentary behaviour should be considered a distinct and central concept 
in physical activity research, relationships between sedentary behaviour and health 
are unlikely to be explained using single markers such as TV viewing or playing 
video games. However, it is likely that the cumulative effect of multiple sedentary 
behaviours reduces total daily energy expenditure. Unless intake is reduced, this 
creates a positive energy balance which may be -exacerbated further because of 
covariances between sedentary behaviours and other health behaviours, such as diet. 
Study 2 provided empirical evidence for the existence of multiple sedentary 
behaviours among youth. This is an important contribution to the literature because it 
represents the first systematic analysis of the prevalence, incidence and clustering of 
multiple sedentary behaviours in adolescents. Of note was that a significant 
proportion of young people engaged in more sedentary behaviour than their same-sex 
peers but also met current guidelines for physical activity. This is important because 
it demonstrates that sedentary behaviour and physical activity are able to coexist. It 
was also revealed that girls and boys structure their sedentary behaviour quite 
differently. Many boys were sedentary using technology-based entertainment, 
whereas many girls opted to socialise with friends. Interestingly, some adolescents, 
particularly girls, engaged in less physical activity and less sedentary behaviour than 
their same-sex peers. These 'uninvolved' adolescents demonstrate a pattern of free- 
time that is worthy of further research. 
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Together, these findings highlight the need to reconceptualise youth activity 
patterns. Concurring with Fox and Riddoch (2000), it is argued that youth activity is 
best described as a profile of behaviours rather than a unidimensional entity. 
Reconceptualising youth activity as a multidimensional construct has implications for 
both the measurement and analysis of physical activity and sedentary behaviour. For 
example, a measurement priority is to understand what 'uninvolved' adolescents are 
doing because current instruments are unable to account for substantial proportions of 
free-time. 
Measurement issues involving sedenta1y behaviour 
Study 3 attempted to highlight the key conceptual elements for an emergent 
multidimensional construct of youth (in)activity. Of note was that adolescents do not 
appear to conceptualise behavioural choice during free-time based on energy cost or 
movement topography but in terms of the psychosocial 'gratification' that behaviours 
provide. Of perhaps greater importance is that an individual's affective state acts as a 
moderating variable in how behaviours are 'used' to gain reinforcement. This is 
important because it enables the possibility for single behaviours to serve multiple 
6purposes' (e. g., watching television for enjoyment or to 'kill-time') which are 
masked when simple aggregates of time-use are used to describe and explain 
behaviour. The limitations of time-use approaches have been discussed widely in the 
human geography literature (Carlstein, Parkes & Thrift, 1978), although they remain 
the dominant paradigm in the behavioural epidemiology of physical activity. Time- 
use methodologies are concerned with the amount of time spent engaged in specific 
behaviours across a specific time frame. While these units of analysis provide an 
indirect measure of preference or commitment to physically active or sedentary 
behaviours, they preclude the study of possible mechanisms through which these 
behaviours develop. This is because specific behaviours are usually abstracted from 
the context (i. e., the physical, social, psychological and temporal environment) and 
sequence in which they occur and almost always ignore interactions with other 
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behaviours. Attempts have been made to study how alternative sedentary behaviours 
influence physical activity choices of young people, although these have been 
confined largely to experimental manipulations of activity choice among obese 
populations (Epstein, et al., 1995). However, these approaches reflect an increasing 
interest in how individuals choose to allocate their free-time rather than measuring 
simply what they use it for. Indeed, time-allocation approaches have proved fruitful 
in other social science disciplines because they focus on explaining the circumstances 
of behavioural choice and the alternatives available (Cullen, 1978). Studies 3 and 4 
address these concerns and make important contributions to our understanding of 
how, when and why young people are sedentary. In particular, Study 4 attempted to 
measure, at the nomothetic level, some of the key variables in the emergent 
multidimensional construct of youth activity. Of note, was that the temporal 
patterning of behaviour revealed how sedentary behaviours and physical activity are 
able to coexist. 
7.3. Implications 
The public health problem of a sedentary lifestyle requires solutions targeted 
at the population level if we are to reverse the epidemiologic trend of increasing 
overweight and obesity among children and adolescents. Through a population-level 
approach it is possible to shift the distribution curve of total daily energy expenditure 
in the adolescent population. Population-based approaches attempt to maximise the 
scope and reach of interventions so that the majority of people are targeted for the 
majority of time (Cohen, Scribner & Farley, 2000). These approaches are best suited 
for changing behaviours that occur in well-defined contexts in the public domain. 
However, Study 4 of this thesis revealed that a consistent multivariate correlate of 
youth sedentariness was the time spent indoors. In addition, indoor time was most 
likely to be experienced in private and solitary settings (e. g., alone in bedroom). 
From a public health perspective, this finding is problematic because behaviours that 
occur in private have proven conspicuously difficult to regulate (Jeffrey, 1989). 
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However, when indoors adolescents are most likely to be surrounded by an array of 
sedentary-promoting technologies such as television sets, video games, music 
systems, computers and telephones. These settings provide highly accessible 
opportunities for enjoyment, fantasy/flow experiences, identification and coping--all 
important sources of reinforcement to young people during free-time (see Study 3). It 
is therefore advocated that efforts to increase the total daily energy expenditure of 
young people are attempted using complementary and synergistic interventions at the 
population and individual-level. 
A pgpulation-level gpproach 
One population-based approach that may hold promise for reducing the 
exposure of adolescents to sedentary technologies is based on principles of passive 
protection. This involves attempts to reduce the population exposure to situations or 
products that present health risks (Jeffrey, 1989). For sedentary behaviour, this may 
be conceptualised as a series of strategies that aim to reduce the likelihood that 
adolescents find themselves in situations that promote low energy expenditure. 
Because after school and evening hours are times that adolescents are most likely to 
be indoors, interventions to increase daily energy expenditure should focus on 
creating and promoting outdoor behaviour settings, particularly after school and 
possibly during the early evening. Findings from Study 3 suggest that these 
interventions may benefit from peer-based activities because opportunities for peer- 
interaction appear to act as powerful incentives for behaviour to many young people. 
It should be reiterated that the public health challenge is to increase daily energy 
expenditure notjust the time spent in purposive physical activity. Thus, interventions 
need not necessarily target increases in moderate-to-vigorous physical activity. 
An individual -level al2Rroac 
The transtheoretical model (TTM) is offered as a state-of-the-science 
approach for reducing sedentary behaviour and increasing physical activity at the 
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individual level. Novel applications of the TTM are advocated for reducing sedentary 
behaviour because it is anticipated that the majority of adolescents are likely to be in 
precontemplation with regard to changing highly prevalent behaviours such as TV 
viewing, playing video games and 'hanging out. ' A novel application might include a 
stage-based intervention for parents to increase their support (both emotional and 
instrumental) of the time their children spend outdoors. Parents in contemplation 
may benefit from having access to accurate information about child safety, whereas 
those in preparation may benefit from direct assistance in the transportation of their 
children to highly-preferred outdoor settings. This provides one example of how an 
intervention of individual behaviour change (parent support of child being outdoors) 
can be used synergistically with a population-based approach (e. g., increasing the 
number of outdoor settings for adolescent leisure) to increase total daily energy 
expenditure. 
Research priorities 
The findings presented in this thesis provide information about objectives for 
future research involving adolescent sedentary behaviour. 'Mese have been organised 
into critical research priorities within each Phase of the behavioural epidemiologic 
framework applied to health and sedentary behaviour. 
Phase 1: Establish the links between sedentary behaviour and health 
Research priorities: 
(i) Examine the relationship between time spent in multiple sedentary 
behaviours and adolescent health outcomes, particularly overweight and 
obesity. 
(ii) Examine the dose-response relationship between total daily energy 
expenditure and health outcomes during adolescence. 
(iii) Examine the tracidng of sedentary behaviours from childhood to 
adolescence and from adolescence to adulthood. 
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(iv) Examine possible covariances between sedentary behaviours during 
adolescence and other health behaviours such as diet and smoking. 
Phase IT: Develop methods for accurately assessing sedentary behaviour 
Research priorities: 
Measure the energy expenditure of highly-preferred unstructured leisure 
behaviours (e. g., 'hanging out'). 
Develop contextualised, time-dependent measures of sedentary behaviour 
that incorporate time-allocation variables as well as time-use variables. 
Develop a global measure, or 'index, ' of youth sedentariness that 
incorporates the multiple sources of influence of sedentary behaviour. 
Phase III: Identify factors that influence levels of sedentary behaviour 
Research priorities: 
Develop theory-driven models of correlates specific to sedentary 
behaviour. 
Explore possible mechanisms through which demographic and socio- 
economic factors contribute to sedentary behaviour. 
Examine environmental influences of sedentary behaviour. 
(iv) Examine the role of 'habit' in adolescent sedentary behaviour. 
Phase IV: Evaluate interventions to reduce sedentary behaviour and promote 
physical activity 
Research priorities: 
Evaluate interventions in terms of how they contribute to increasing the 
total daily energy expenditure of young people. 
Develop novel interventions that attempt to preserve the psychosocial 
context and reinforcement young people gain from free-time behaviour. 
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Develop individual- and population-level intervention strategies that are 
both complementary and synergistic for reducing sedentary behaviour. 
Phase V: Translate research into practice 
Research priorities: 
(i) Compare the effectiveness of interventions developed in Phase IV across 
different settings, such as in the home, at school and in the community. 
(ii) Describe the methods for the dissemination, adoption, implementation and 
maintenance of individual and population-level interventions designed to 
reduce sedentary behaviour. 
Because sedentary behaviour research is in its infancy, the most critical 
research priorities are concentrated in the first two Phases. It is anticipated that as the 
field matures, studies in Phases I and II will provide the foundation for more 
intervention-related research and practice. 
7.4. Overall conclusions 
There is a growing public health concern over the effects that 
sedentary lifestyles are having on the health of young people, particularly in relation 
to overweight and obesity. Efforts to reverse the trend of escalating obesity and 
overweight among children and adolescents should focus on reducing highly- 
prevalent sedentary behaviour, not just increasing the time spent in physical activity. 
This is because physical activity as a behaviour is infrequent and performed for a 
short duration. Targeting highly-prevalent behaviour is also more likely to bring 
about an upward shift in the distribution curve of total daily energy expenditure, an 
outcome increasingly related to good health. Sedentary behaviour and physical 
activity are not two sides of the same coin and appear to have different sets of 
determinants. This is important because efforts to increase levels of physical activity 
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may not reduce levels of sedentary behaviour. Together, these findings suggest that 
the study of sedentary behaviour is as important as the study of physical activity. 
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Appendix 7 
Recruitment letter for Head teachers 
<Headtoacher name> <date> 
<School name> 
<School road> 
<School town> 
<School postcode> 
Dear Headtoacher 
Re: New study conducted by Loughborough University about youth sedentarv lifestvles. 
Many young people today spend their free-time doing little physical activity. Research shows 
that many of them find It difficult to go through a day without spending considerable time 
watching television, surfing the Internet, playing video games, or doing other activities that 
require little or no physical effort At no other time In human history have young people faced 
so many enticing opportunities to be inactive. The health consequences of spending so 
much time being sedentary are all too evident: childhood obesity Is on the rise and risk 
factors for cardiovascular disease are now known to exist In children. This Is significant 
because many attitudes and opinions about healthy lifestyles are formed during childhood 
and carry on to adulthood. 
What Is the study about? 
Researchers at Loughborough University are attempting to better understand the attitudes 
and motivations that underlie choices young people make about how to spend their free time. 
Particular focus will be on act: ivity preferences that involve little or no physical exertion, such 
as watching television, using the computer/internet, playing video games, listening to music, 
or simply'hanging around'with friends. 
Who will the study Involve? 
The study will involve males and females between the ages of 13 and 17 from schools in 
Leicestershire, Nottinghamshire and South Derbyshire. 
What will It Involve? 
Teachers will help select groups of 4-6 children to participate In a series of group discussions 
about how they spend their free time. We are asking that children In any one group be the 
same sex and year group. Because we are trying to create free-flowing open discussions, 
groups made up of friends are ideal. A researcher from Loughborough University - Simon Marshall - will meet with each group of students for approximately 40 minutes, once per week 
for 4 weeks. We are hoping to negotiate with teachers a mutually convenient time each week 
for students to participate in the discussions. It is hoped that all group meetings will be 
conducted sometime between January 2000 and March 2000 at school during normal school 
hours. 
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What will be expected of the student's who participate? 
Each student should feel comfortable contributing to a group discussion about what they like 
to do in their free time. We may also ask them to complete a short diary In their own time 
describing what they did during a particular day. 
How will your school benefit? 
At the end of the study the school will be given a report summarizing how young people make 
choices about their free time. In addition, the researchers would be pleased to share the 
general findings through a presentation to staff, students, or parents. 
What your school can expect from Loughborough University 
* Experienced researchers sensitive to working with young people. 
* School staff and participants Informed about the objectives of the study. 
4 Participation is entirely voluntary and students have the right to withdraw at any time. 
# The researchers will obtain written permission from children and parents. 
* All discussions Vill be audiotaped but responses will remain strictly confidential. 
*A summary of findings. 
How do I learn more about the study? 
If you are interested in participating in the study, or simply wish to learn more about what the 
study involves, complete the tear-off slip below and return it In the SAE provided. 
Afternatively, you can phone or e-mail the study co-ordinators at Loughborough University, 
Simon Marshall and Professor Stuart Biddle, using the information provided below. 
Yours sincerely, 
Simon Marshall Professor Stuart Biddle 
Tel: (01509) 228450 Tel: (01509) 223287 
E-mail: S. J. Marshall(&-Iboro. ac. uk E-mail: S. J. H. Biddle(diboro. ac. uk 
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Appendix 8 
Parent and student consent form 
Parent/guardian consent form 
Free Time: The Choices of Young People 
I give permission for my son/daughter, , to be Involved In (please print son's/daughters nerne) 
the above research project conducted by Loughborough University. 
I understand that in giving consent for my son's/daughter's involvement, he/she will be 
expected to contribute to a group discussion about how he/she spends his/her free time. 
He/she may also be asked to complete a diary describing what he/she does In a typical day. 
I understand that my son/daughter will be asked to participate in a total of three group 
discussions, each lasting approximately 40 minutes. All discussions will take place at school 
during normal school hours but will not interfere with lesson time. 
I understand that all group discussions will be audiotaped but the name and Identity of my 
son/daughter will not be revealed In subsequent reports generated from the study. 
I understand that all participation in the project is voluntary and that I have the right to 
withdraw my son's/daughters involvement at any time. 
Parent/guardian signature 
Parent/guardian name (please print) 
Date: 
Should you have any questions about your consent or your son's/daughter's Involvement In 
the research project, please contact Simon Marshall (Tel: 01509 228450) or Professor Stuart 
Biddle (Tel: 0 1509 223287), Department of Physical Education, Sports Science & Recreation 
Management, Loughborough University. 
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Student consent form 
Free Time: The Choices of Young People 
1, 
. understand that my parents/guardians have 49"es write your nwm) 
given permission for me to participate in a study conducted by Loughborough University 
about how I like to spend my free time. 
I understand that I will be expected to contribute to a group discussion about what I like to do 
in my free time. I may also be asked to complete a short diary describing what I do during a 
typical day. 
I understand that the discussion will be audiotaped but only members of the research team 
from Loughborough University will listen to the tapes. I have also been told that my name 
and identity will not be used when you write or talk about the study In the future. 
I understand that my involvement in the study is voluntary and I have been told that I am free 
to withdraw from participating at any time. 
Your signature 
Date: 
272 
Appendix 9 
Focus group outline 
Session I of 3- Explore meaning of 'free-time' and Identify key behaviours. 
Introduction 
I'm from Loughborough University and we're currently doing a study that involves listening to 
the kinds of things you do and don't like to do when you're not at school. It's Important that I 
emphasize the 'listening' bit because the purpose of this whole discussion Is for you to help 
me understand more about things from your perspective. I'm not here to teach you lessons 
or to judge what you like to do-I simply want to know more about the stuff you do. What we 
talk about will remain completely private and it's up to you to decide what you'd rather leave 
out. I am taping our conversation, but only so I don't miss anything. Nobody else will hear It. 
Does anyone want to ask me a question? 
1. Opening questiow, Ok, you probably know one another but I don't know you. So for my 
benefit, how about we quickly go around and you tell me who you are and, say, one thing you 
like to do when you get home from school? 
2. Introductory Question: What does 'free-time' or'spare-time' mean to you? 
Prompt 1: Ok, tell me what certainly Isn't free or spare time to you. 
3. Transition Question: Tell me more about your own free-time. 
PromDt 1: When do you have the most free-time? 
Prompt 2: So what sorts of things determine how much free-time you have? 
4. Key Question 1: So tell me about some of the things you like to do. 
PromDt 1: If you were about to be stranded on a desert island for a year what one activity 
would you miss the most? 
Prompt 2: If your mum and dad said that they were going away for the weekend and were 
leaving you in charge, what would you most look forward to doing while they were away? 
5. Key Question 2: Assume I'm from a country that doesn't have access to [television]. How 
would you describe to me what it feels like to [watch TV]? 
Prompt 1: What's the best thing about [watching TV]. What about the worst thing? 
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6. Ending Question: Ok, It seems that you like.. [summadze key points]. Would that be a fair 
summary? Do you think we've missed anything? 
Prompt 1: Are there any other things we haven't talked about? 
Session 2 of 3- Explore the Intrapersonal, Interpersonal, environmental and 
sociocultural variables that are antecedent to, and provide reinforcement for, free-time 
behaviour. 
Introduction and member checking 
The last time we met, you told me about some of the things you liked to do In your spare 
time. Before we start today, I'd like to go over some of the things you said last week to make 
sure I've got them right. To make things easier I've written this page [hand out summary] 
surnmarising what you said and how I understand some of the issues you brought up. [read 
over summary with them and discuss for 5-10 minutes] 
1. Transition Question: Ok, let's talk about specific activities. Do you [watch TV] every day? 
Prompt 1: What time of day do prefer to [watch TV]? 
Prompt 2: What sort of [TV programmes, video games, etc] do you like? 
2. Key Question 1: Describe to me the idea scenario for [watching TV]? 
Prompt 1: What's a good place to [watch TV]? 
3. Key Question 2: is it always up to you how much [TV you watch]? 
Promot 1: Are you ever made to stop [e. g., turn off the TV]? Under what circumstances? 
Prompt 2: How would you decide you've had enough [insert activity]? 
4. Key Question 3: Mood scaling measure. using concepts derived from session 1. 
Do task. 
5. Ending Question: So it seems that you are most likely to [watch TV] at _, 
during 
. It also comes across that [watching 
TV] makes you feel Does 
that seem accurate? 
Prompt 1: Are there any other things you think are important about where, when, and why 
you [watch TV]? 
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Session 3 of 3- Examine the role of social relations and peer norms In the choices 
that young people make about how to spend their free time. Explore the relationship 
between sedentary behaviour and physical activity. 
Introduction and member checking 
The last time we met, you told me about the times and the places you most like to .... as well how these things make you feel. Before we start today. I'd like to go over some of the things 
you said last week to make sure I've got them right. To make things easier I've written this 
page [hand out summary] summarising what you said and how I understand some of the 
issues you brought up. [read over summary with them and discuss for 5-10 minutes] 
1. Transition Question: Ok, let's talk about specific acdvities. When you are [watching TV], 
whose usually around? 
FkomDt 1 Lefs take when you are at home, for example. Do you prefer to [watch 7M In 
private? 
Promot 2: What things do you prefer to do with family? 
2. Key Question 1: How do other people you know spend their free-time? 
Prompt 1: Are all Lyear 9 boys] the same In terms of what they do In their spare Ume? How? 
Why not? 
3. Kev Question 2: How do people you see fairly often fit into your free-time? What things that 
you like doing are more Pess] fun with friends? 
Prompt 1: Do you like doing the same things as your friends? 
4. Key Question 3: Tell me how these things you like doing affect the amount of physical 
activity you do. 
Prompt 1: Does [behaviour] make you do more [PA behaviour], do less [PA], or about the 
same? 
5. Key Question 4: Attitudinal scaling measure. Explain and hand out sheets. 
Do task. [go round and discuss 'plots' and why they chose them] 
6. Ending question As there anything else you think I should know If I really want to try and 
understand why you do the things you do? 
7. Free time diarv measure. Handout and explain diaries. 
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Your recording days are: 
Mon Tue Wed Thur Fri Sat Sun 
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14 15 16 17 18 19 20 
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Loýgh 7ugh 
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The contents of this diary will remain confidential 
About You: 
1. Your norfw: 
2. Your school: 
Sex: 0.11 Male 1. IJ Female 
4. Your date of birth: 
5. Your school year (tirck one): Sth 9th 10th I Ith 
6. Your. home postcode: 
7, How mny people live in your 
house (including you)? 
8. Your ethnicity (tick one): 1.0 Block-Caribbeon 2.13 Block-African 
3.0 White-European 4. C1 Asian 
5. El Chinese 6.0 Other 
9. Have you started puberty? 
(e. g., do you have any pubic hair? ) 0, f-I No 1. LI YeS 2. n Wt sure 
IF YOU ARE A GIRL, 
l0a. Have you begun to menstruate (do 
you have periods)? 
10b. If yes, when did you have your f irst 
menstruation/period? Month 
IF YOU ARE A0, 
Ila, Do you speak with a deeper voice 
0 No 1. CD Yes 
Year: 
than when you were younger? 0. Ll No 1. Yes 
I lb. lf_yes, when did you first notice 
that your voice was deeper? Month: Year; 
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Instructions 9=4 
This diary is for you to keep a record of things you do 
normally outside of school. 
, eR We would like you to keep the diary for four days. The four days we 
have chosen for you are marked on the calendar inside the front cover. 
Three of the days are during the week and ONE day is at the weekend. 
. 40 The sheets for the weekend day are at the BACK of the diary. 
, oe9 PLEASE ONLY RECORD DURING THE 4 DAYS WE HAVE INDICATED. 
. 49 To help, the diary asks you to record what you are doing eveEx 15 
minutes when you are not in school. We know this is quite difficult 
because you have to remember to fill the diary in AND have a pen or 
ptncil handy. 
. og Please fill the diaile in EVEPY 15-minutes. 1 
Try not to rely on your 
mernoryl The longer your leave it, the more you might forgetl 
'0ý9 For convenience, we have divided your WEEKDAY into two parts: 
BEFOPE school and AFTER school. Before school is from 7.00am to 
8.45am and af ter school is from 3.00pm to 11.45pm. At the WEEKEM, 
we have divided your day into three parts: MORNrNG (7.00am - 
12noon), AFTERNOON (12noon - 6pm) and EVENrNG (6pm - 11.45pm). 
You SLo not need to record what you are doing at other times. 
, oý9 Remember, during the four days that you keep the diary it is important 
that you do the things you would normally. 
All your diary entries are strictly confidential. 
This diary remains the property of: 
gl, Ouob. OM* Me Department of PhysIcal Education, Spats Soteno 
77ent 
if you have any questions about what to record or how fill the diary 
a to contact Sinion Marshall tit Loughborough University on 01509 
$450, or via e-rnoll at S, -T. MarshallCDlboro. oc. uk. 
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WEEKDAY I Glencral comments 294 
Today is: I. LI Monday 2.11 Tuesday 3.11 Wednesday 
4.1 1 Thursday 5- 1) Friday 
2. The temperature outside today 1- El Very cold 2.1 ) Cold 
is: (tick or&) 3. E) Mild 4.1-) Worm 
5-P Hot 
3. The weather 2gfside today is: I-II Mainly raining 
(tick one) 2-f I Wet but rLo rain 
3.11 " but probably Wýill rain 
4.0 " and probably will not rain 
COMPLETE THE FOLLOWING QUESTIONS AT THE ENO OF THE DAY 
4. Did you tqkg_Rgrt in a PE lesson o. El No 1.1-1 Yes 
today? 
5. At school today, did you run around 0. No 1.1 ! Yes 
or breathe hard enough to make you 
sweat? 
6. Write down one thing that off ected the way you feel today: 
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GIVE US YOUR FEEDBACK ABOUT THE NARY... 296 
1. How easy was the diary to 
understand? wrcle ora); 
Very biffmat 
to ur, 46srstand 
t-kither Very easy 
diffwwt to UrAlerflow 
or Guy 
1 234 
2. How easy was it to remembe to 
complete the diary ? (cirds are): 
Very Difficuft 
to rownember 
Nsitiver Very Es" 
41ifficult to rowAmber 
or Go" 
1 234 
3, How accurate do you think you 
were in telling us WHAT you were 
Very 
150CMVto 
1 
Very 
Accurate 
2345 
doing? (circie era) 
4. In aeneral, how close to each 15 1.0 Usually within 5 minutes 
minutes did you complete the 
diary? (tick orw) 
2.0 
3.11 
Usually within 15 minutes 
Usually within 30 minutes 
4.0 Usually within I hour 
5.0 Usually greater than I hour 
6. How could we improve the diary? 
THANK YOU! 
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Appendix 12 
List of free time behaviours 
1. Sleep 
2. Personal care 
3. Eating 
4. Atschool 
5. Motorised travel 
6. Active travel 
7. TV/video 
8. Computer/internet 
9. Video games 
10. Talking with 
friends/family 
11. Hanging out 
12. Listening to music 
13. Telephone 
14. Homework 
15. Reading (non-school) 
16. Hobbies (behavioural) 
17. Hobbies (cognitive) 
18. Unstructured play 
19. Chores 
20. Paid work 
21. Sports/exercises 
22. Other 
(Includes being in bed, napping, snoozing, Ou ) 
(washing, dressing, doing hair, makeup, going to the 
toilet, getting ready for bed, getting school bags ready, 
etc. ) 
(includes snacking, main meals, eating out) 
(refers to out of normal school hours only. Excludes 
travelling to and from school) 
(car, bus, taxi, train, etc. ) 
(walk, cycle, skate, etc. ) 
(watching television or videos) 
(excludes school-related internet and computer use) 
(N64, PlayStation, includes mobile phone games) 
(Includes being 'in town') 
(includes mobile phones and land lines) 
(magazines, books, comics, newspapers, etc. ) 
(e. g., looking after pets, playing musical instruments, 
non-PA school extra curricular activities, church, etc, ) 
(doing puzzles, counting money, etc. ) 
(messing about, play fighting, dancing in bedroom with 
friends, etc. ) 
(e. g., washing up, tidying room, sweeping, hoovering, 
etc. ) 
(e. g., paper round, coaching sports, etc) 
Appendix 13 
Real-time reliability diary 
r, 
1; ý 
Si7ugh 
Oughbo 
Lnilve 
Time Use Diary - Instructions for students 
2.1) 8 
Thank you for your help in completing this diary. Please remember that all returns are 
equally important to us - without your data our study cannot go ahead! We are relying on you. 
Below are some instructions to help you if you get stuck. 
important to us. Important points to C 
remember: In the final column write a 
brief description of what 
" Make sure that you have the activity is, for 
made it clear in the example, sleeping, eating, 
indicator column exactly driving to school, in a 
when each activity stops C music club etc. 
and starts. Using an 
arrow would be the If you are completing this 
easiest way to do this. diary on Friday, then you 
clonotneed to fill in any 
" All time must be time that is school titne. 
accounted for, please If you are filling this diary don't miss any minutes in on Saturday, then you 
out. must complete it for the 
whole Oay. Any activity is important, 
no matter how small. Between 7pm and 10pm 
there are some extra 
Try to f III the diary in as questions at the side of 
close as you can to the end the diary. Simply circle 
of one activity and the the numbers that apply to 
start of another - it is 
easy to forget small I 
you. 
activities like cleaning Try to be as truthful and 
your teeth but they are 
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Sample recording sheet from reliability 'real-tiine' diary 
Time Start/stOp Description of what you are doing 
indicator e, g., sleeping. ca I ing, doing homew (it k. ta I king with hivil(k. 
watchingTV, listening to niusic, on tclephonc, walking to 
school, ctc. 
7.00am 
. 01 
Sleep 
. 
06 
. 07 
. 09 
. 10 
. 11 Shower 
. 16 
. 17 
. 
18 
. 19 
. 
20 
. 
21 
. 22 
. 27 
. 28 Breakfast 
. 31 
. 32 
. 
37 
. 38 
. 41 Get school 
. 42 
43 bags ready 
. 44 
MO 
Appendix 14 
Parent validation study of free-time diary 
. i" 
ýD 
ty 
Luouit rough Time Use biary - Instructions for parents 
Your child has volunteered to take part in a study about how they spend their free time. This 
study is conducted by Loughborough University. Your child has been instructed to keep a diary- 
checklist for one day telling us exactly what he/she is doing, We are askinq you to conf irm their 
reports for a small section of this dia . Without your help, our study cannot go ahead. More 
information about what we want you to do is given below. 
This study is part of a validity 
study which helps us test the 
accuracy of what teenagers tell 
us they do. 
We are asking you to f ill out a 
special form (enclosed) that 
asks three questions about your 
child (it regular intervals. 
It is important that you 
complete the diary as truthfully 
and accurately as you can 
WITHOUT consulting or 
showing your responses to your 
child. 
We ask that you return it, 
together with your child's diary, 
to his/her school in the 
envelope provided. 
If you have any questions about 
how to do this, please contact 
5imon Marshall on 01509 
228450. 
For this study, we need to 
confirm what your child is doing 
between 7pm and 10pm on a 
Friday or Saturday evening 
(your child will tell you which 
day they are reporting on, 
please complete on the same 
day), This will allow us to 
compare their answers with 
yours. 
If you know exactly what your 
child is doing at each interval 
then please circle the 
appropriate numbers. You may 
have to check other rooms in 
the house to confirm. 
Your checklist must be 
completed as close as possible 
to each 15-minute time slot on 
your form. Try to make sure 
that your watch and your child's 
watch are synchronised! 
If your child is out and you do 
not know what they are doing, 
please indicate this on the 
f orm. 
Thank you for your help. All data 
is equally important to us, please 
strive to complete and return the 
diary on time. (Monday), 
Q) I 
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Exercise stage of change algorithms used in the literature 
Algorithm Ia&Ib. 
Appendix 15 
Regular exercise = exercising 3 or more times ver week for at least 20 min each time 
I currently exercise regularly 
and have done so for longer 
than 6 months (MAIN) 
I currently exercise regularly but 
ve only begun doing so 
the last 6 months (ACT) 
L 
L 
I currently exercise some, but 
not regularly (PREP) 
L 
I currently do not exercise but 
am thinking about starting to 
exercise in the next 6 months 
(CONT) 
vwý 
I currently do not exercise and 1] 
0 t 
[[L 
Fdo 
not intend to start exercising in the nerxt 6 months (PRE) 
C 
10 # 
- 
Author, date 
-- - - 
Comments Val/Rel 
__ 1 M arcus, Citon , 
kctencd to Nla Ik I) S. 
Harlow (1994) et al. (1992) 
2 Marcus & Owen (1992) None reported 
3 Marcus, Rakowski & Rossi 80% responded to one Referred to Marcus, Selby 
(1992) of 5 cats - advocated et al. (1992) 
shortening ladder 
4 Marcus, Pinto, Simkin, Referred to Marcus. Selby 
Audrain, &Taylor (1994) et al. (1992) & Marcus & 
Sirrikin (1 1993) 
5 Calfas, Sallis, Oldenburg, & 2 wk test/retest r=0.80 
Ffrench (1997) 
6 Wyse, Mercer, Ashford, Used 5 stage ladder None reporied 
Buxton, & Gleeson (1995) (04) 
7 Buxton, Mercer, & Wyse Used 5 stage ladder Spcarnian r for 2 wk 
(1994) (0-4) tesuretest -0 747 
8 Cardinal (I 995a) Used 5-item ladder 3--day test-retcst Spearrrian r 
(041). 'Currently' ý 1.00 (n- 12 female clerical 
changed to 'presently, ' staff) 
and 'regularly' 
changed to 'on a 
regular basis' also: 
(e. g., swim, walk) 
9 Cardinal (I 995b) As #8 3-day test-retest Spearman r 
- 1.00 (n: 12 college 
students) 
_ 10 Cardinal (I 997a) As #8 Referred to CardinaC 
(1995a, 1995b) 
11 Cardinal (1997b) As #8 Referred to Cardinal 
(1995a, 1995h) 
12 Cardinal & Sachs (1995) As #9 Retened to Citidinal 
(1995a, 1995h) 
13 Cardinal & Sachs ( 1996) As #8 Referred to Caidinal 
(1995a. 1995ý) 
14 Mullan & Markland (1997) None reported 
15 Cole, Leonard, Hammond, & Excludcd PRE's None reported 
Fridinger (1998) Added new stage of 
'Late PREP' = <3/wk 
VIG, <5wk MOD 
16 Cardinal (1998) As #8 None reported 
Includes dichotomous 
relapse clucstion 'I 
have exercised in the 
past but am not doing 
so current 
9 
8 
7 
6 
5 
4 
3 
2 
0 
Note: 
Stage labels not included on instrument. 
Subjects reporting a blank rung (i. e., 1,3,4, 
6,7, & 9) are rounded down to the nearest 
stage 
303 
Algorithm 2. 
Regular exercise =3 times or more times per week for 20 minutes or longer 
Strongly Disagree Neither Agree Strongly 
Note: Response of "Agree " or "Strongly 
Agree" determines stage of change. Stage 
disagree agree nor agree 
label@ not included on Instrurnent. disagree 
1. 1 currently do not exercise and I do not intend to start 1 2 3 4 5 
exercising in the next 6 months (PRE) 
2. 1 currently do not exercise but am thinking about starting to 1 2 3 4 5 
exercise in the next 6 months (CONT) 
3. 1 currently exercise some, but not regularly (PREP) 1 2 3 4 5 
4. 1 currently exercise regularly but I have only begun doing so 1 2 3 4 5 
within the last 6 months (ACT) 
5. 1 currently exercise regularly and have done so for longer 1 2 3 4 5 
than 6 months (MAiN) 
6. 1 have exercised regularly in the past, but I am not doing so 1 2 3 4 5 
currently (REL) 
# Author, date Comments Reliability/Validity 
I Marcus, Selby, Niaura, & Rossi (I 992c) Study I- no Preparation stage Study 11 - included PREP stage 
7% of subjects could not be staged 
using this method 
Kappa index for 2wk tcst/rctest - U. 7h 
(n=-20) 
2 Marcus, Rossi, Selby, Niaura, & Abrams (I 992b) No relapse question Referred to Marcus, Selby et al. (1992) 
3 Marcus, Simkin, Rossi, & Pinto (1996) No relapse question Referred to Marcus, Selby et al (1992) 
& Marcus & Sinikin (1993) 
4 Marcus, King, Albrecht, Parisi, & Abrams (1997) No relapse question None reported 
5 Marcus, Bock, Pinto, Forsyth, Roberts, & 
Traficante (1998) 
Adapted for moderate PA 
No relapse question 
Referred to Marcus, Selby et al, (1992) 
& Marcus & Simkin (1993) 
6 Calfas, Sallis, Lovato, & Campbell (1994) None relw)rted 
7 
I 
Gorely & Gordon (1995) No relapse question 
Exercise = "activities which make you 
huff and pu ffsuch as brisk walking, 
jogging, s%% imming, aerobic dancing, 
biking, rowing, etc. " 
Referred to Marcus, Selby et al (1992) 
& Marcus & Smikin (1993) 
8 Mutrie & Cadell (1994) Retained relapse as separate category None rcporled 
9 Troped & Saunders (1998) No relapse question None reported 
10 Chnstopoulou, McKenna, & Naylor (1996) No relapse question None reported 
II Goldberg, Christopher, Aznar, Barnes, Simmonds, 
McKenna, Page, & Naylor (1996) 
No relapse question None reported 
12 Naylor, McKenna, Barnes, & Christopher (1995) Nonc reported 
13 Naylor & McKenna (1995) None reported 
_ 14 Simmonds, Naylor, Riddoch, & Velleman (1996) No relapse question None reported 
15 Clarke & Eves ( 199 7) Only used PRE, CONT, & PRFP 
stages (i. e., 3 items) 
Referred to Marcus, Selby ei al 1992) 
& Marcus & Sinikin ý 1993) 
16 Bum, Naylor, & Page (1999) Referred to Marcus, Selh) ct al (1992) 
& Marcus& Smikin (1993) 
17 Cowan, Logue, Britton. & Smucker (1997) Referred to Marcus, sl 09( 2) 
18 King, Marcus, Pinto, F-mmons, & Abrams Used 4 items (ACT/MAIN combined 
as 'I currently exercise regularly') 
EXCTC iSC - 3/wk (kz-> I 5min lbt, 
Referred to Marcus, Selby et al (1992) 
& Marcus & Simkin (196) 
19 Herrick, Stone, & Mettler (1997) No relaps Q None rqvrted 
20 Goldstein et al (1999) PA = MOD intensity, =--5/wk, 
30minbout 
Referred to Marcus. Selby et al 19922) 
& Marcus & Sirnkm (191)3) 
21 Buxton, Wyse, Mercer, & Hale (1994) Same study TIM r=0.88, riý 141) 
22 Buxton, Mercer, Hale, Wyse, & Ashford (I 994a) 
23 Buxton, Mercer, I-la le, Wyse, & Ashford (I 994b) Used physical acitivty criterion 
instead of- instread ofexcrcise 
criterion. No other info 
TIrt r-0.62. riý: 145 
; 04 
Algorithm 3. 
No definitional criteria given 
1. I'm not very active, I don't exercise, & don't plan to start (PRE) 
2. I've been thinking about being more active, but I just can't get started (CONT) 
1 exercise once in a while, but I could do more (PREP) 
4. I've started exercising regularly, but it's tough to keep up (ACT) 
Note: Stage labels not included on actual 
instrument 
# Author, date Comments Refiability/Validity 
I Marcus, Banspach, Lefebvre, Rossi, Carleton, & After each item there was a Relct-Ted--to, et al. 
Abrams (1992) sentence indicating consent for an (1992) 
intervention ('Imagine Action' 
campaign) and request for a free 
gift. 
2 Peterson &A Idana ( 1999) Unclear of exact algorithm used Referred to Marcus, Sclhv ct al 
but states that it was developed (1992) & Marcus & Sinikin 0 993) 
and validated in above study. 
Includes maintenance question, 
but not reported 
Ms 
A12orithm 4. 
Regular exercise =3 times or more per week for 20 mins or longer. 
True False 
1. I currently do not exercise TF 
2.1 intend to exercise in the next 6 months TF 
3.1 currently exercise regularly TF 
4.1 have exercised regularly for the past 6 months T IF 
5.1 have exercised regularly in the past for a period of T IF 
at least 3 months 
0 Author, date Comments _A sild- it)- 
Marcus & Surnkin (1993) Item I=T, item 2=F, = PRE Reliability - referred to 
Item I=T, item 2=T, = CONT Marcus, ScIby ct al (1992)ý 
Item I=F, item 3=F, = PREP Validity - 7-day PAR 
Item 3=T, item 4=F, = ACT differentiated between 
Item 3=T, item 4=T, = MAIN collapsed stages for mins of 
VIG but not MOD activity 
F. ffects; sizes - 
n2 =. 16 for VIG activity 
q2 = . 
09 for MOD activity 
2 H el I man (1997) Item I=T, item 2 F, = PRE Referred to Marcus, Sclby et 
Item I=T, item 2 T, = CONT al 0 992) & Marcus & Sirrikin 
Item I=F, item 3 F, = PREP (1993). 
Item 3ýT, item 4 F, = A(7 Concurrent validity, Spearman 
Item 3=T, item 4 T, - MAIN r of 0.51) (stage with attitude 
toward exercisc in older 
cardiac patients) 
3 Marcus, Emmons, Simkin-Silverman, Linnan, Taylor, Used yes/no formal instead of Referred to Marcus, Sciby ct 
Bock, Roberts, Rossi, & Abrams ( 1998) true. 1false al (1992) & Marcus & Simkin 
Paper refers to scoring used by (1993) 
algorithm 2 (but it's a Liken 
measure!! ) 
4 Emmons, Marcus, Linnan, Rossi, & Abrams (1994) Used yes/no format instead of Referred to Marcus, Selby ct 
true/false Paper refers to scoring al (1992) & Marcus & Simkin 
used by algorithm 2 (but it's a Liken (1993) 
measure!! ) 
5 Eves, Mant, & Clarke (1996) Item IýT, item 2=F, = PRI: None reported 
Item I=T, item 2=T, = CONT 
Item I=F, item 3=F, = PREP 
Item 3=T, item 4=F, = ACT 
Item 3=T, item 4 =T, = MAIN 
6 Jue & Cunningham (1998) Item I =T, item 2=F, = PRF Referred to Marcus, Selby ct 
Item I=T, item 2 =T, - CONT al 0 992) & Marcus & Stmkin 
Item I=F, item 3=F, - PRI-P (19()3) 
Item 3 T, item 4=F, ý ACT 
I*. - I 'r item 4=T. = MAIN 
Alizorithm 5. 
Begin 
Here 
> 
Do you presently exercise 
3 or more times per 
week? Have you been doing this 
YES regularly for the last 6 
NO 
months? 
Have you or your parents recently 
made plans to enrol you in an 
I 
exercise class, join a fitness club or I 
-ý PREPARATION 
bought you new exercise clothes? I YES 
NO 
Do you think you would like to 
start an exercise program 
between now and 3 months 
from now? 
- YES 
P11 CONTEMPLATION 
PRECONTEMPLATION 
NO 
IN Author, (late 
12 Cardinal, Engels, & Zhu ( 1998) 
Comments 
t Jnclear as to exact formal 
that appeared on instrument 
No definition of exercise 
given (i. e., no intensity and 
duration measure) 
YES 
MAINTENANCE I 
NO 
-*[ 
No icliahilit) dala tepoilcd 
Fflect sur of exercise beliefs And 
SOC(concurrent vAlidity), 
. 
07 
M7 
Ali! orithm 6. 
For the questions to the present algorithm, base your responses on (lie 
following description: To be considered physically active you must accunitihile 
at least 30 minutes of moderate-intensity physical activity, 4 days per week 
Begin 
>5 vears 
I presently accumulate 30 How confident are you Yes 
minutes or more of For how long has this 
that you voll be able to 
moderate-intensity 
0 
been true? (Please 
indicate in days 
maintain this level of 
physical activity for the 
remainder of o rl f ? 
1 00% 
TRANSFORMED physical activity, 4 or 1 , y u i e confident? 
more days per week months, or years) 
(Please indsc4ste 0 thfOUgh 
1100% corthdonit) 
I No 
Trifle 
<5 vears 
False 
Yes MAINTENANCE =>6 months? P_ 
am making plans to become 
- 
F 
_t___ No j ACTION 
days 7 physically active in the next 30 True ; p 
False I 'I PREPARATION 
I am seriously thinking about 
becoming physically active in 
the next 6 months 
True 
CONTEMPLATION 
False 
I am not physically active 
True 
PRECONTEMPLATION 
Author, date Comments 1 lteliabilil)/Validilý 
Inc lucles " I'RANSFORMED" None icjx)ilcd 
stage (i. e., tcTmination) 
I 
Aluorithm 7. 
Which of the following best describes your own physical activity? 
*I don't exercise and I don't intend to start (PRE) 
*I don't exercise but I'm thinking of starting (CONT) 
eI exercise once in a while but not regularly (PREP) 
oI exercise regularly but have just started recently (ACT) 
eI exercise regularly and have done so for longer than six months (MAIN) 
91 have exercised in the past, but not now (REL) 
Note: Stage labels not included on 
actual instrument 
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A12orithm 8. 
Which statement best describes how much you now exercise and how much you intend to 
exercise in the future? 
No definitions of exercise or 'occasionally' are reported 
9 Do not exercise and do not intend to start (PRE) 
9 Do not exercise am thinking of starting (CONT) 
* Exercise occasionally but am not thinking of doing more (PREP1) 
e Exercise occasionally but am thinking of doing more (PREP2) 
9 Exercise regularly and intend to continue (ACT/MAIN) 
Note: Stage labels not included 
during interview 
Author, date Comments Reliability/Va -I-i- dily 
Bouth, Macaskill, Owen, Oldenburg, maru,, & 
Bauman (1993) 
Face-to-face inierview None rcporlcd 
Altiorithm 9. 
Do you exercise 3 times per week for 30 min each time? 
* No, and do not intend to in the next 6 months (PRE) 
9 No, but I intend to start in the next 6 months (CONT) 
* No, but I intend to start in the next 30 days (PREP) 
9 Yes, but I have been doing so for less than 6 months (ACT) 
0 Yes, and I have been doing so for longer than 6 months (MAIN) 
Note: Stage labels not included 
during interview 
Author, Comments Rel ia bi Ii ty/V aI id i I) 
Velicer, Richmond, & Owen (1999) 11 None 
Algorithm 10. 
Regular exercise in leisure time = 'exercise (e. g., swimming, jogging, weight 
training, aerobics) 2 to 3 times per week, or sport (e. g., golf, hockey, football) 2 to 
3 times per week. ' 
I currently do not exercise regularly, and I am not thinking of doing so for 
at least the next 6 months (PRE) 
I currently do not exercise regularly, but I am thinking of doing so 
sometime in the next 6 months (CONT) 
I currently do not exercise regularly, but I am taking active steps to do so 
in the very near future (PREP) 
I currently exercise regularly, but I have only begun to do so within the last 
6 months (ACT) 
1 currently exercise regularly, and I have done so for longer than 6 
months (MAIN) 
Note: Stage labels not included on 
instrument 
Comments ReliHbility/V al idi (ý 
Noric 
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Alp-orithm 11. 
Physical activity = 'any planned physical exertion aimed at improving or 
maintaining physical fitness and health, e. g., aerobics, brisk walking, jogging, 
running, swimming, biking, rowing, & cross country skiing. ' Low level activities 
such as lawn bowling, billiards, shuffleboard and casual walking are not considered 
physical activity for this study. 
Regular =3 times per week, 20-30 mins each time Caý moderate intensity 
I currently do not engage in physical activity and I am not thinking about starting 
(PRE) 
91 currently do not engage in physical activity but I am thinking about starting (CONT) 
91 currently do engage in some physical activity but not on a regular basis (PREP) 
I currently do engage in regular physical activity but I have only begun to do so 
within the last 6 months (ACT) 
1 currently do engage in regular physical activity and I have done so for longer than 6 
months (MAIN) 
Note: Stage labels not 
included on instrument 
Autbor, date Comments Reliabilit) Aluliditý 
I Coumeya (1995a) k'IC11c--d -10 ( oullicy-a-0 90 
Marcus, Selby et al. (1992) & 
Marcus & Sinikin (1993) 
2 Coumeya (1995b) Same sample as Courneya 2-wk test-tctest - 0.79 (nf,, 148) 
(1995a) Spearman') Narson" ý92ý7 
3 Courneya, Estabrooks, & Nigg (1997) Same sample as Courney-a Ret'crTed to Courneya ( 1095b). 
(1995a) Marcus. Selby et al ( 1992) & 
4ý Nigg&Coumeya(1998) Reworded to ...... in exercise in RcferTed to Courricya ( 1995b! 
my leisure time' for each item Marcus. ScIby ct a] (1992) & 
Marcus & Sinikin 0 993) 
13 
Alp-orithm 12. 
Which of the following best describes you for each of the following health concerlis 
30 minutes per day of physical activity..... (no intensity stated) 
e I'm not intending to do this (PRE) 
* I'm seriously considering doing this within the next 6 months (CONT) 
*I have a definite plan to begin doing this within the next 30 days (PREP) 
eI started doing this within the past year (ACT) 
0 I've done this for more than one year (MAIN) 
Note: Stage labels not 
included on instrument 
Author, date Comments I(eIiahiIit I\ aIit1ii 
NOTIC TCpOTtCd 
-- --- 
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Alp-orithm 13. 
Original 32-item McConnaughy et al (1983) measure (unavailable) 
(yields separate scores on each stage vanable) 
Author, date Comments Refiabilit. N/VaIldit). 
Barke and Nicholas ( 1990) Cited McConnaughy et &I (1983) 
study 
; 15 
Ali! orithm 14. 
POST-HOC CLASSIFICATIONS 
Note: Post-hoc classifications use a combination of a self-reported physical activity 
measure and an intention measure to stage participants. See 'Comnicnts' for particular 
activity/intention definitions. 
Author, date Comments Rellubifily/N ulidity 
Armstrong, Sallis, Baseline measure None fclx)itrd 
Hovell, & Hofstetter PA - During a usual week, about how often do you do physical exercise in 
(1993) your free-time for at least 20mins without stopping, which is hard enough to 
make your heart rate and breathing increase a large amount" 
Intention - How often has a lack of interest in exercise prevented you from 
exercising? 
0. Never CONT 
1. Rarely CONT 
2. Sometimes = 
3. Often = PRE 
4. Very often = PRE 
Post-measure - 
Regular exercise =9 or more times per month ofvigorous exercise 
PRE/CONT not meeting criterion 
PREP/ACT moment reported I mo. of reg. ex. 
MAIN = criterion for 6 months or longer 
2 Nguyen, Potvin, & Otis PA - Single self-reported frequency of20min/bout over past 4 mos. (7p( PA nicasure none reixit-w] 
(1997) scale; Never, <I/mo., I/mo., 2-3/mo., I/wk., 2/wk., 3+/wk) Intention measure none 
Intention - over next 4 months (7pt scale; 0 to 3+ times per wk). reported 
PRE = Never or <I /mo. and intention = 0. 
CONT at least I /mo. 
PREP I <2/wk. 
PREP2 
ACT/MAIN = =>2/wk 
3 Myers & Roth (1997) PA - meeting ACSM guidelines (60min/wk) from Roth's (1989) EPQ PA measure - No reliability 
measure. dati reported 
Intention -- single dichotomous measure of intention to become more active Validity - says EK) 
over next month demonstrates 'adequate 
4 stages -- PRE, CONT, (No PRI'M convergent and divergent 
TRAINING (=action) - ex. reg and intend to increase over next month validity' reported 
MAIN - ex. reg. But do NOT intend to increase over next month Intention measure none 
reported 
4 Pinto and Marcus (1995) PA = 6pt response, None reported 
<I mo to >I /day. Intermediate pts. Not reported 
PRE & CONT = did not respond to Q about exercise or <3/mo 
PREP = <2/wk. 
ACT = 3+/wk 
(No main) 
No intention measure 
5 Potvin, Gauvin, & PA - Single item "Over the last 4 months, how oflen did you do 20 mins of PA & intention measure cited 
Nguyen (1997) exercise in your leisure time? " GOdin ct al ( 1993) as similar 
Never, <I/mo., I/mo., 2-3/mo., I/wk., 21wk., 3+/wk question which repotted 
Intention - During the next 4 months how often do you intend to do 20 mins concurrent validity as 'high' in 
of exercise in your leisure time? community, Sample 
Never, <I/mo., I/mo., 2-3, 'mo., I/wk., 2/wk., 3+/wk? 
PRE = no ex., no intention 
CONT no ex. But reported intention 
PREPI ex. <2/wk, intention <2/wk 
PREP2 ex. <2/wk, intention >2/wk 
ACTIMAIN = ex >2/wk, regardless Of future intention 
Check 
6 Lee 1993) Telephone interview ValitioN comnicnisthat 
PA - Criterion from adapted 7-day SPAR -3 or more times per week of 
hard SPAR Ili% 
, -. jusfactor)' 
or moderate exercise for a total of at least 60 nim rchabilit. ý and %alid1tv 
Intention - Single item about whether they want to increase their level (if' No tcliahilitý data rcpotted for 
activity intention measure 
PRE = Did not meet criterion in previous week and no interest in increasing 
level 
CONT = Did not meet criterion but would like to exercise more 
AC7/MAIN = Met criterion 
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A12orithm 15. 
"What would you say is the single most important thing you personally could do to inil)ro, *, c 
your health or reduce your risk of getting sick? " 
Of those responding "Doing more exercise"..... 
*I am not thinking about making this change (PRE) 
*I am thinking about making this change but not in the next fortnight (CONT) 
*I am thinking about making this change in the next fortnight or so (PREP) 
*I am trying to make this change at the moment (ACT) 
Note: Stage labels not 
inrhiriari nn inctnimant 
Author, date Comine"lls Refiabfflt)-/Vafiditý 
Donovan, Jones, Holman, & Corli (1998) Telephone and face to facc 1 est-retest (during saim 
No MAIN because of phrasing of' interview) 
initial question Pearson r=0.59 
Kappa reliability =0 52 
11carson r's for telephone - 
Oý63. for face to lace -0 53 
117 
A12orithm 16. 
Exercise behaviour = 'any planned physical activity (e. g., brisk walking, 
aerobics, jogging, bicycling, swimming) performed to increase physical fitness. 
Such activity should be performed 3 to 5 times per week for 20-60 minutes per 
session. Exercise does not have to be painful to be effective, but should be done 
at a level that increases your heart rate and causes you to break a sweat. ' 
*I have no intention of beginning regular exercise within the next 6 months (PRE) 
*I intend to begin regular exercise within the next 6 months (CONT) 
*I intend to begin regular exercise within the next 1 month (PREP) 
*I have been exercising regularly, but for less than 6 months (ACT) 
91 have been exercising regularly for more than 6 months (MAIN) 
Note: Stage labels not included on 
instrument 
# Author, date Comments 
I Hausenblas, Dannecker, Connaughton, & Lovins Nonc ic)x)rtcd but icicis to 
(1999). paper by Recd ct a1 099 7) 
conumnting that this measure 
was recommended as the most 
valid and reliable stAging 
methm] 
